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LOCATIONS  OF  SURFACE-WATER  AND  POINT  SOURCE 

SAMPLING  SITES 


MultiTech 


’I  V 


SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-16 

LOCATION:  T3N  R10W  Section  01 

DESCRIPTION:  On  Silver  Bow 

DISCHARGE  MEASUREMENT  METHOD: 
SAMPLING  METHOD:  EDI 


BCB 

Creek  near  Fairmont  Hot 
Standard  AA  or  Pygmy  meter 


Springs . 


CATEGORY  OF  ANALYSIS:  II 

ROAD  LOG:  Heading  west  on  Interstate  90  exit  Gregson  and  Fairmont 

Hot  Springs.  Head  west  towards  Fairmont  Hot  Springs. 
Site  is  located  at  creek  crossing. 

COMMENTS:  Sample  site  is  located  80  feet  upstream  at  marked  stake. 


SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-17 

LOCATION:  T4N  R10W  Section  14  ABA 

DESCRIPTION:  On  Silver  Bow  Creek  near  Opportunity. 

DISCHARGE  MEASUREMENT  METHOD:  Standard  AA  or  Pygmy  meter 

SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  II 

ROAD  LOG:  Heading  west  on  Interstate  90  exit  Anaconda.  Head  toward 

Anaconda  and  turn  right  into  Opportunity  at  sign.  Follow 
street  to  stop  sign  and  turn  right  onto  Stewart  Street. 
Head  out  of  town  to  bridge  where  street  crosses  Silver  Bow 
Creek.  Permanent  gage  is  on  upstream  left  bank. 

COMMENTS:  Sample  site  is  located  50  feet  upstream  from  gage. 
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Digitized  by  the  Internet  Archive 

in  2015 


https://archive.org/details/silverbowcreekr1987tues_6 


SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-18 


LOCATION:  T4N  R1 OW  Section  02  DAD 

DESCRIPTION:  On  Mill  Willow  Bypass  at  frontage  road  crossing. 

DISCHARGE  MEASUREMENT  METHOD:  Standard  AA  or  Pygmy  meter 

SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  II 

ROAD  LOG:  Heading  east  out  of  Opportunity  on  Stewart  Street. 

continue  to  stop  sign  and  turn  left  onto  frontage  road. 
Head  north  on  frontage  road  to  second  bridge  crossing. 
Site  is  located  on  upstream  side  of  bridge. 

COMMENTS:  Sample  site  is  located  at  marked  stake. 

SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-19 

LOCATION:  T4N  R1 OW  Section  01  CBD 

DESCRIPTION:  On  Silver  Bow  Creek  above  Warm  Springs  Pond  System 

and  upper  pH  shack. 

DISCHARGE  MEASUREMENT  METHOD:  Standard  AA  or  Pygmy  meter 

SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  II 

ROAD  LOG:  Heading  east  out  of  Opportunity  on  Stewart  Street  to 

stop  sign.  Continue  straight  over  Interstate  on  dirt 
road  north  towards  Warm  Springs  Ponds.  Turn  left  at 
upper  pH  shack  to  locked  gate.  Permanent  gage  is  located 
below  control  gates  on  left  bank. 

COMMENTS:  Sample  site  is  located  100  feet  above  control  gates. 
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SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-20 

LOCATION:  T5N  R9W  Section  30  CAB 

DESCRIPTION:  Pond  #3  of  Warm  Springs  Pond  System. 

DISCHARGE  MEASUREMENT  METHOD:  NA 

SAMPLING  METHOD:  Kemmerer 

CATEGORY  OF  ANALYSIS:  II 

ROAD  LOG:  Site  is  located  halfway  between  west  and  east  decant 

towers  to  Pond  #3.  Access  is  gained  from  dirt  road 
which  is  east  of  ponds  and  Anaconda  gates,  which  are 
located  at  all  three  ponds. 

COMMENTS:  Sample  site  is  approximately  100  yds.  from  berm.  Sample 

was  collected  from  a boat  in  summer  and  by  cutting 
through  ice  in  winter. 


SURFACE  WATER  INVENTORY  FORM 

STATION  # SS-21 

LOCATION:  T5N  R9W  Section  30  DBC 

DESCRIPTION:  East  decant  discharge  from  Pond  #3. 

DISCHARGE  MEASUREMENT  METHOD:  Pygmy  meter 

SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  III 

ROAD  LOG:  Access  gained  into  pond  system  through  Anaconda  gates. 

From  Pond  #3  berm  turn  left  onto  road  which  is  on  west 
side  of  decant  discharge.  Site  is  located  300  yds. 
down-stream  from  discharge  point. 

Sample  site  is  located  at  marked  stake. 


COMMENTS: 


SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-22 

LOCATION:  T5N  R9W  Section  30  BBD 

DESCRIPTION:  West  decant  discharge  from  Pond  #3. 

DISCHARGE  MEASUREMENT  METHOD:  Pygmy  meter 

SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  III 

ROAD  LOG:  Access  gained  into  pond  systems  through  Anaconda  gates. 

Road  connecting  Pond  #2  and  Pond  #3  passes  the  decant 
discharge.  Site  is  located  100  yds.  downstream  from 
out- f al 1 . 

COMMENTS:  Sample  site  is  located  at  marked  stake. 

SURFACE  WATER  INVENTORY  FORM 

STATION  # SS-23 

LOCATION:  T5N  R10W  Section  36  DCC 

DESCRIPTION:  South  discharge  from  Opportunity  Ponds. 

DISCHARGE  MEASUREMENT  METHOD:  Pygmy  meter 

SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  II 

ROAD  LOG:  Heading  north  on  frontage  road  from  Opportunity,  site  is 

located  at  third  bridge  crossing  on  highway. 

COMMENTS:  Sample  site  is  located  just  downstream  from  culvert  out- 

fall and  upstream  side  of  bridge. 
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SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-24 

LOCATION:  T5N  R10W  Section  36  DBB 

DESCRIPTION:  North  discharge  from  Opportunity  ponds. 

DISCHARGE  MEASUREMENT  METHOD:  Pygmy  meter 

SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  II 

ROAD  LOG:  Heading  north  on  frontage  road  from  Opportunity, 
continue  to  fourth  bridge  crossing.  Site  is  located  on 
downstream  side  of  bridge. 

COMMENTS:  Sample  site  is  located  under  bridge. 


SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-25 

LOCATION:  T5N  R9W  Section  19  BBD 

DESCRIPTION:  Mill  Willow  Bypass  above  Pond  2 discharge. 

DISCHARGE  MEASUREMENT  METHOD:  Pygmy  meter 

SAMPLING  METHOD:  EDI 


CATEGORY  OF  ANALYSIS:  II 


ROAD  LOG:  Access  to  pond  system  gained  through  Anaconda  gates. 

Road  connecting  Pond  #1  and  Pond  #3  follows  the  bypass. 
After  crossing  over  the  Pond  #2  discharge,  turnright 
onto  access  road  which  dead  ends  at  Mill  Willow  Bypass. 
Site  is  located  upstream,  200  feet  above  the  Pond  #2 
discharge . 


COMMENTS : 


Sample  site  is  located  at  marked  stake. 
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SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-26 

LOCATION:  T5N  R9W  Section  19  DEC 

DESCRIPTION:  Pond  #2  of  Warm  Springs  Ponds  System. 

DISCHARGE  MEASUREMENT  METHOD:  NA 


SAMPLING  METHOD:  Kemmerer 


CATEGORY  OF  ANALYSIS:  II 


ROAD  LOG:  Access  to  pond  system  gained  through  Anaconda  gates. 

Follow  road  from  Pond  #1  gate,  continue  around  Pond  #1 
berm  to  discharge  from  Pond  #2.  Turn  left  and  follow 
road  past  Pond  #2  gates  and  up  onto  Pond  #2  berm.  Site 
is  located  at  first  pullout  past  tree. 


COMMENTS : 


Sample  site  is  approximately 
Sample  was  collected  from  a 
cutting  through  ice  in  winter. 


100  yds. 
boat  in 


out  from  berm, 
summer  and  by 


SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-27 


LOCATION: 


T5N  R9W  Section  20  CCB 


DESCRIPTION: 


Warm  Springs  Pond  #2  pumpback  outfall. 


DISCHARGE  MEASUREMENT  METHOD:  Bucket  and  stop  watch  or  estima- 
tion. 


SAMPLING  METHOD: 


Grab 


CATEGORY  OF  ANALYSIS: 


II 


ROAD  LOG:  Follow  dirt  road  around  the  east  side  the  Warm  Springs 


Pond  System  to  Pond  #2. 

Site  is  located  on  left  side  of  berm 
entrance . 


Turn  left  to  berm  on  Pond  #2. 

just  before  gate 


COMMENTS 


Sample  is  taken  from  pipe  outfall. 


1-6 


SURFACE  WATER  INVENTORY  FORM 


STATION  # SS-27A 

LOCATION:  T5N  R9W  Section  20  BBC 

DESCRIPTION:  Warm  Springs  Pond  #1  pumpback  outfall. 

DISCHARGE  MEASUREMENT  METHOD:  Bucket  and  stop  watch  or  estima- 
tion. 

SAMPLING  METHOD:  Grab 

CATEGORY  OF  ANALYSIS:  II 

ROAD  LOG:  From  Warm  Springs  exit  off  the  Interstate,  head  east  for 

1/2  mile  to  dirt  access  road  on  right.  Follow  this 
road,  bearing  left,  to  lower  pH  shack  and  Pond  #1  access 
gate.  Site  is  located  at  pH  shack  at  the  right  of  the 
lime  chute. 

COMMENTS:  Sample  is  taken  from  pipe  outfall. 


POINT  SOURCE  INVENTORY  FORM 


STATION  # PS-1 1A 

LOCATION:  T5N  R9W  Section  19  CBB 

DESCRIPTION:  Wildlife  pond  discharge  at  Warm  Springs  Pond  System. 

DISCHARGE  MEASUREMENT  METHOD:  Pygmy  Meter 

SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  III 

ROAD  LOG:  Follow  road  around  the  Pond  2 berm.  Park  at  end  of  Pond 

2 where  Wildlife  Pond  discharge  channel  is  visible. 

COMMENTS:  Sample  site  is  located  about  20  feet  above  confluence 

with  Mill  Willow  Bypass  at  the  head  of  a riffle. 
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If  V 


POINT  SOURCE  INVENTORY  FORM 


STATION  # PS-12 

LOCATION:  T5N  R9W  Section  19  BBD 

DESCRIPTION:  Warm  Springs  Pond  2 discharges 

DISCHARGE  MEASUREMENT  METHOD:  Standard  AA  or  Pygmy  Meter. 
SAMPLING  METHOD:  EDI 

CATEGORY  OF  ANALYSIS:  III 


ROAD  LOG: 

Access  gained  into  pond  systems  through  Anaconda 
gates.  Follow  road  around  Pond  1 to  Pond  2.  Turn 

left  onto  road  which  follows  Pond  2 discharge 
upstre  am . 

COMMENTS : 

Sample  site  is  located  about  200  feet  upstream  from 
culvert  road  crossing. 
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ATTACHMENT  II 

SILVER  BOW  CREEK  CERCLA  RX  FIELD  PARAMETER 
MEASUREMENT  TECHNIQUES  f SAMPLE  COLLECTION  PROCEDURES , 

AND  DECONTAMINATION  PROCEDURES 


MultiTech 
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FIELD  PARAMETER  MEASUREMENT  TECHNIQUES 


All  field  measurements  performed  during  the  Silver  Bow  Creek  RI 
were  made  utilizing  the  same  set  of  field  instrments.  All  equipment 
was  calibrated  at  a frequency  and  to  an  accuracy  consistent  with 
specific  manufacturer's  recommendations.  Duplication  measurements 
of  field  parameters  were  made  at  prescribed  frequencies  to  check 
data  reproducibility.  As  well,  measurements  of  field  blank  samples 
were  made  to  ascertain  potential  cross-contamination  or  procedural 
problems.  Further  discussion  of  field  QA/QC  procedures  is  contained 
in  Appendix  F,  Laboratory  Quality  Assurance/Quality  Control  Program. 

Water  Level  Measurements 

Water  level  measurements  were  performed  in  a consistent  manner 
throughout  the  duration  of  the  RI . A datum  was  established  for 
each  well  measured  from  which  initial  and  subsequent  water  level 
measurements  were  made.  The  datum  utilized  was  typically  the  top 
of  the  well  casing  on  the  north  side. 

Electric  well  probes  were  used  to  sound  the  depth  to  water.  The 
same  set  of  well  probes  were  used  throughout  the  study.  Well  probes 
were  calibrated  with  a steel  measuring  tape  periodically  and 
adjustments  were  made  to  collected  data  when  necessary.  All 
measurements  were  made  to  the  nearest  0.1  feet. 
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Temperature 


Measurements  of  ground-water  temperature  were  completed  at  all 
wells  sampled  during  the  RI.  Field  thermometers  used  were  calibrated 
periodically  to  a factory-certified  thermometer.  Temperature  of 
ground  water  was  monitored  during  well  evacuation;  the  final  recorded 
temperature  was  obtained  immediately  following  sample  retrieval 
into  a decontaminated  beaker.  All  temperature  measurements  were 
recorded  to  the  nearest  0.5°C. 


Field  measurements  of  pH  were  performed  on  sample  water  collected 
in  a decontaminated  beaker.  The  same  set  of  ph  meters  were  used 
throughout  the  RI.  pH  meters  were  calibrated  at  the  beginning  and 
end  of  each  sampling  day  and  during  the  day  when  necessary.  The 
following  sequence  was  followed  in  obtaining  field  measurements  of 
pH. 

(1)  Decontaminate  pH  probe  with  deionized  water, 

(2)  Check  pH  against  a pH  7 standard  buffer  solution;  if  pH 
reading  is  within  0.1  units  of  standard,  proceed;  if  not, 
recalibrate  instrument. 

(3)  Decontaminate  pH  probe  with  deionized  water. 

(4)  Obtain  pH  readings  from  sample  promptly  until  two  successive 
readings  are  the  same. 

(5)  Decontaminate  equipment  and  record  data  on  field  forms. 
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Periodically,  all  pH  meters  used  on  the  project  were  checked  with  a 


pH  meter  tester  to  insure  all  instruments  were  functioning  properly. 
When  field  conditions  (e.g.  sub-zero  temperatures)  apparently  affec- 
ted the  pH  values  obtained,  appropriate  notation  was  made  on  field 
f orms . 

Specific  Conductance  (SC) 

Measurements  of  field  specific  electrical  conductivity  (SC)  were 
made  on  sample  water  collected  in  a decontaminated  beaker.  All  SC 
instruments  were  calibrated  at  the  beginning  and  end  of  each  samling 
day.  Adjustments  were  made  to  collected  data  if  results  from  the 
two  calibrations  were  significantly  different. 

The  following  sequences  was  followed  in  obtaining  field  measurements 
of  SC : 

(1)  Decontaminate  SC  probe  with  deionized  water. 

(2)  Perform  red-line  test  on  instrument;  adjust  as  necessary. 

(3)  Obtain  SC  and  temperature  readings  from  sample  until  two 
consecutive  readings  are  the  same. 

(4)  Record  data  and  decontaminate  equipment. 

Final  SC  values  were  calculated  on  site  to  adjust  for  temperature 
and  the  cell  factor  for  each  instrument.  A comparison  of  acquired 
data  was  made  to  previous  data  collected  at  a specific  site  as  a 
final  check . 
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Dissolved  Oxygen 


Dissolved  oxygen  (DO) 
samples  collected  in 


measurements  were 
accordance  with 


obtained  from  ground-water 
the  following  procedure: 


(1)  Decontaminate  probe  with  deionized  water;  inspect  probe 
membrane,  replace  when  necessary. 

(2)  Calibrate  meter  for  temperature  and  elevation  according  to 
manufacturer's  recommendations. 

(3)  Obtain  DO  readings  from  sample  until  two  consecutive  readings 
are  similar. 

(4)  Record  data  on  field  forms  and  decontaminate  equipment. 


Values  of  DO  were  obtained 
for  consistency.  Reported 
equilibrium  during  latter 


during  well  evacuation  and  were  monitored 
DO  values  were  recorded  when  DO  had  reached 
stages  of  the  well  evacuation  process. 


Eh 

Redox  potential  (Eh)  was  measured  in  ground-water  samples  collected 
in  a decontaminated  beaker.  The  Eh  instrument  and  probe  were 
checked  prior  to  each  measurement  in  accordance  with  manufacturer's 
recommendations.  Appropriate  decontamination  was  completed  prior 
and  after  each  use  of  the  probe.  A direct  reading  of  Eh  was  obtained 
from  sample  water  once  relative  equilibrium  had  been  achieved  in 
water  evacuated  from  the  well.  Reported  values  were  recorded  once 
two  successive  readings  were  similar. 
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Discharge 


Two  methodologies  were  used  in  determining  discharge  at  surface- 
water  and  point-source  sites.  Both  methods  described  are  considered 
accurate  methods  for  discharge  determination,  but  all  measurements 
made  were  rated  based  on  field  conditions  and  were  only  as  good  as 
those  conditions  allowed. 


The  first  method,  which  was  the  one  used  most  often,  is  the  current- 
meter  method.  This  procedure  requires  the  use  of  either  a pygmy 
current  meter  or  a standard  AA  current  meter.  These  meters  are 
mounted  on  a top-setting  wading  rod  which  is  equipped  with  a headset 
for  velocity  determination.  Total  discharge  is  determined  by  taking 
depth  and  velocity  readings  across  a typical  section  of  the  stream 
at  the  midpoint  of  each  section.  The  number  of  observations  taken 
depends  upon  stream  conditions  and  distribution  of  flow.  Current 
meters  were  field-checked  before  and  after  all  measurements  by  spin 
testing.  Minimum  spin  test  times  are  30  seconds  for  pygmy  current 
meter  and  1 minute  for  standard  AA  current  meter.  The  pygmy  current 
meter  was  used  most  of  the  time  with  the  AA  meter  being  used  on  the 
downsteam  sites  of  Silver  Bow  Creek  and  the  Clark  Fork  River.  The 
above  described  method  is  the  same  as  used  by  the  U.S.  Geological 
Survey,  described  in  the  publication:  U.S.  Geological  Survey  Water- 
Supply  Paper  2175. 
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Another  method  used  to  determine  flow  was  time/volume, 
used  only  on  small  flows  or  pipe  discharges. 


This  was 


SAMPLE  COLLECTION  PROCEDURES 


Standard  procedures  also  were  used  for  collection  of  samples. 


A depth-integrated  DH-48  sampler  was  used  to  collect  most  samples. 
Two  standard  methods  are  used  for  sample  collection  with  a DH-48: 
the  first  is  Equal  Discharge  Increment  (EDI),  and  the  second  is 
Eoual  Width  Increment  ( EWI ) . Both  methods  were  used,  with  the  EDI 
preferred.  Using  the  EDI  method,  samples  were  collected  at  the 
midpoint  of  a section  which  was  of  equal  proportion  to  the  total 
discharge.  Usually  four  points  were  used.  The  EWI  method  is 
basically  the  same  procedure,  except  width  is  the  determinant  for 
the  collection  points.  On  sites  where  the  depths  were  too  shallow 
to  use  the  DH-48,  samples  were  collected  with  the  sample  bottle 
using  EDI  or  EWI  procedure.  The  final  method  used  for  collection 
was  a grab  sample.  This  was  used  mostly  on  pipe  discharges.  Sample 
water  collected  in  the  DH-48  was  transferred  into  1-gallon  plastic 
jugs.  Once  a sufficient  amount  of  water  was  collected,  it  was 
mixed  by  shaking,  and  the  sample  bottles  were  filled. 


All  sample  bottles  and  equipment  used  to  filter  or  measure  samples 
were  rinsed  three  times  with  sample  water  before  being  used. 
Disposable  0.45  micron  filters  were  used  during  the  study  period, 
as  were  glass  filter  units. 
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QUALITY  CHECKS 


Quality  checks  throughout  the  study  period  were  in  the  form  of 
field  blanks  and  field  duplicates:  one  field  blank  was  collected 
for  every  40  samples,  and  one  field  duplicate  for  every  20  samples. 

Field  procedures  for  field  blanks  were  the  same  as  for  regular 
samples,  with  the  exception  of  sample  collection.  Deionized  water 
was  transferred  from  a 5-gallon  carboy  into  the  DH-48  sampler,  which 
was  then  transferred  into  the  1-gallon  plastic  jug. 

Field  duplicates  were  obtained  by  repeating  all  measurements  and 
sample  collection  at  a particular  site.  Throughout  the  study 
period,  blanks  and  duplicates  were  changed  from  site  to  site  to 
obtain  representative  data  of  all  parameters  analyzed. 

Field  checks  also  were  performed  on  discharge  measurement  methods  by 
triplicate  measurements  at  the  same  site  by  three  different  crews. 

Ch a in-of -custody  and  sample-analysis  request  forms  were  completed 
at  each  site  before  departure  and  turned  in  to  the  sample  bank  at 
the  end  of  each  day.  All  field  information  was  recorded  on  field 
forms  which  were  checked  in  the  office  and  verified. 


1 1-  7 


- 


DECONTAMINATION  PROCEDURES 


All  materials  and  equipment  used  during  the  Silver  Bow  Creek  RI 
were  subjected  to  an  appropriate  level  of  decontamination.  The 
type  of  decontamination  performed  was  based  upon  procedures  described 
in  the  project  quality  assurance  plan  (MultiTech  and  Stiller  and 
Associates  1984,  Appendix  F)  as  well  as  those  appropriate  to  the  task. 

The  following  are  summaries  of  decontamination  protocol  followed 
for  specific  work  tasks  completed  during  the  RI . Rationale  for 
specific  decontamination  procedures  is  described  in  the  project 
QA/QC  plan. 

Monitoring  Well  Construction  and  Soil  Sampling 

All  drilling  equipment  and  materials  were  decontaminated  prior  to 
any  drilling  operations  and  between  borings.  All  tools  used  for 
soil  sampling  and  packaging,  including  knives,  split-spoon  samplers, 
etc.  were  decontaminated  prior  to  the  collection  of  each  sample. 
All  materials  used  during  well  construction  (casing,  caps,  etc.) 
were  also  decontaminated  prior  to  use  and  between  sites. 

The  following  sequence  was  used  for  decontamination  of  drilling 
equipment  and  supplies  and  soil  sampling  equipment. 

(1)  Scrubbed  visually  clean  with  a detergent  solution  and  a 
stiff  scrub  brush. 
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(2)  Rinsed  with  clean  water. 

(3)  Rinsed  with  deionized  water  and  allowed  to  air  dry. 

Well  Development  and  Aquifer  Testing 

All  equipment  used  for  well  development  and  aquifer  testing  was 
decontaminated  prior  to  and  after  use  at  each  well.  This  included 
decontamination  of  all  piping,  pumps,  and  surge  blocks.  The  decon- 
tamination procedures  were  the  same  as  those  described  previously 
for  monitoring  well  construction. 

Vadose  Zone  Monitoring  Installations 

Each  lysimeter  was  decontaminated  prior  to  installation  by  pumping 
approximately  one  liter  of  8N  hydrochloric  acid  through  the  apparatus 
in  accordance  with  manufacturer's  recommendations.  This  procedure 
was  followed  by  pumping  of  approximately  three  liters  of  deionized 
water  through  each  lysimeter  to  flush  out  any  residual  hydrochloric 
solution. 

The  lysimeters  were  installed  in  a 200  mesh  silica-deionized  water 
slurry,  which  was  packed  about  the  ceramic  cup  base  of  the  unit. 
To  dewater  the  silica  slurry  and  to  introduce  formation  water  to 
the  sampling  apparatus,  three  bore  volumes  of  water  were  evacuated 
and  wasted  prior  to  any  sample  collection  efforts. 
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Tensiometers  arrived  on-site  in  a clean  condition.  The  units  were 
filled  with  a deionized  water  and  ethylene-glycol  solution  to 
protect  against  freezing.  Since  tensiometers  were  not  used  for 
sample  collection,  no  further  decontamination  of  the  units  was 
completed. 

Ground-Water  Sampling 

PVC  and  Teflon  bailers  utilized  in  ground-water  sample  collection 
were  decontaminated  before  and  after  each  use  by  a detergent  wash, 
clean  water  rinse,  dilute  nitric  acid  rinse,  and  a deionized  water 
rinse.  The  hoisting  line  for  the  bailer  was  decontaminated  in  a 
similar  manner  prior  to  its  use  at  each  well. 

Bladder  pumps  and  associated  piping  used  for  sampling  were  decontam- 
inated using  the  following  procedure: 

(1)  Scrubbed  clean  with  detergent  solution  and  stiff  brush 

(2)  Rinse  with  clean  water 

(3)  Rinse  with  10%  HNO3 

(4)  Deionized  water  rinse  (three  times) 

Surface-Water  Sampling 

Decontamination  procedures  consisted  of  sequential  rinsing  with 
Liquinox,  deionized  water,  dilute  nitric  acid,  deionized  water, 
hexane,  and  finally  deionized  water.  For  samples  collected  farther 
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downstream  (below  SS-14),  decontamination  procedures  were  reduced 
to  simply  a rinse  with  dilute  nitric  acid  and  then  deionized  water, 
due  to  the  absence  of  oil  and  grease.  The  above  mehtods  were  used 
on  all  sample  collection  and  analysis  equipment  and  were  performed 
at  each  site  prior  to  collection. 
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ATTACHMENT  III 


RI  DATA 


V 


MultiTech 


AVERAGE  DAILY  FLOWS  FOR  STATION  SSI  9 FOR  JUNE 


day  AVE.  flow  <cfs> 


I 

103.47 

2 

144.61 

3 

124.89 

4 

116.82 

5 

114.92 

6 

110.39 

? 

104.24 

3 

SO  . 53 

9 

74.39 

10 

70.32 

11 

63.80 

12 

60.94 

13 

57.21 

14 

56.96 

15 

54.38 

16 

48.58 

17 

46.25 

18 

43.74 

19 

42.38 

20 

44.74 

21 

46.40 

22 

44.07 

23 

42.07 

24 

41  .78 

25 

41  .29 

24 

44.20 

27 

43.02 

28 

38.94 

29 

36.63 

30 

36.19 

AVERAGE  MONTHLY  FLOW 


64.02  CFS 


MONTHLY  DISCHARGE  m 3929  ACRE  FEET 

INSTANTANEOUS  MAXIMUM  FLOW  « 185.70  CFS 

INSTANTANEOUS  MINIMUM  FLOW  * 29.85  CFS 

DAILY  MAXIMUM  FLOW  « 144.61  CFS 

DAILY  MINIMUM  FLOW  - 34.19  CFS 
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X 

AVERAGE  DAILY  FLOWS  FOR  STATION  SSI?  FOR  JULY 


DAY  AVE.  FLOW. < cf s) 


1 

38.00 

2 

37.01 

3 

34.72 

4 

33.56 

5 

32.89 

6 

30.52 

7 

30.94 

8 

31  .52 

9 

32.18 

10 

32.83 

1 1 

32.70 

12 

36.23 

13 

36.48 

14 

33.86 

15 

32.20 

16 

31  e 31 

17 

52.97 

18 

37.05 

19 

34.36 

20 

32.37 

21 

32.70 

22 

31  .74 

23 

32.33 

24 

35.90 

25 

35.07 

26 

34.96 

27 

32.27 

28 

33.35 

29 

37.70 

30 

39.55 

31 

43.65 

AVERAGE  MONTHLY  FLOW  « 
MONTHLY  DISCHARGE  » 
INSTANTANEOUS  MAXIMUM  FLOW 
INSTANTANEOUS  MINIMUM  FLOW 


34.93  CFS 


2148  ACRE  FEET 

97.65  CFS 
22.53  CFS 


DAILY  MAXIMUM  FLOW 


52.97  CFS 


DAILY  MINIMUM  FLOW 


30.52  CFS 
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AVERAGE  DAILY  FLOWS  FOR  STATION  SSI?  FOR  AUG 


DAY 


AUE.  FLOU  <cfs> 


I 

39 . 32 

2 

44.45 

3 

59.94 

4 

40.11 

5 

34.39 

6 

37.89 

7 

33.47 

8 

24.44 

9 

24.94 

10 

25.99 

11 

40.04 

12 

49.34 

13 

43.07 

14 

34.24 

15 

27.92 

16 

20.48 

1? 

28.77 

18 

28.33 

19 

27.49 

20 

27.43 

21 

27.14 

22 

28.47 

23 

27.28 

24 

25.52 

25 

24.32 

26 

21 .10 

27 

20.50 

28 

23.47 

29 

25.13 

30 

24.45 

31 

27.88 

AVERAGE 

MONTHLY  FLOW 

32.50  CFS 


MONTHLY  DISCHARGE  ” 
INSTANTANEOUS 
INSTANTANEOUS 
DAILY  MAXIMUM 


1999  ACRE  FEET 

83.30  CFS 
15.50  CFS 
CFS 


MAXIMUM  FLOW  « 
MINIMUM  FLOW  « 
FLOW  » 40.04 


DAILY  MINIMUM  FLOW  « 20.50  CFS 
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AVERAGE  PLOWS  FOR  STATION  SSI  9 FOR  SEPT 


DAY 


AVE.  FLOW  <c is) 


1 

27.59 

2 

29.54 

3 

31  .94 

4 

29.12 

5 

28.91 

4 

31 .31 

7 

44.14 

8 

49.47 

? 

45.82 

10 

48.40 

1 1 

42.52 

12 

71 .15 

13 

54.98 

14 

53.82 

15 

49.98 

14 

48.44 

17 

49.87 

18 

58.43 

19 

51  .89 

20 

45.04 

21 

44.20 

22 

48.44 

23 

54.45 

24 

50.41 

25 

51  .01 

24 

48.44 

27 

47.80 

28 

50.15 

2? 

44.03 

30 

47.12 

AVERAGE 

MONTHLY  FLOW 

MONTHLY  DISCHARGE 


44.12  CFS 
2744  ACRE  FEET 


INSTANTANEOUS  MAXIMUM 
INSTANTANEOUS  MINIMUM 
DAILY  MAXIMUM  FLOW  « 
DAILY  MINIMUM  FLOW  - 


FLOW  - 

108.78 

CFS 

FLOW  » 

20.84 

CFS 

71.15  CFS 

20.84  CFS 
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• ■* 


* 


AVERAGE  DAILY  FLOWS  FOR  STATION  SSI?  FOR  OCT 


DAY  AVE.  FLOW  (cfs) 


1 

47.80 

2 

47.25 

3 

53.5? 

4 

54.37 

5 

51  .81 

6 

4?.  35 

7 

56.1  1 

8 

56.66 

? 

52.02 

10 

54.62 

1 1 

54.06 

12 

5?.  40 

13 

56.50 

14 

56.08 

15 

55.1? 

16 

55.20 

17 

56.86 

18 

54.  ?4 

1? 

52.9? 

20 

53.85 

21 

54.25 

22 

57.61 

23 

55.45 

24 

54.84 

25 

52.84 

26 

54.25 

27 

53.83 

28 

52.51 

2? 

53.12 

30 

52.70 

31 

50.5? 

AVERAGE  MONTHLY  FLOW  - 
MONTHLY  DISCHARGE  - 
INSTANTANEOUS  MAXIMUM 
INSTANTANEOUS  MINIMUM 
DAILY  MAXIMUM  FLOW  - 
DAILY  MINIMUM  FLOW  - 


53.8?  CFS 
3314  ACRE  FEET 
FLOW  » 105.12  CFS 

FLOW  - 42.82  CFS 

5?. 40  CFS 
42.82  CFS 
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FLOW  OF  STATION  SS19  FOR  JUNE 
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NOTE:  Units  Are  mg/1  unless  otherwise  noted.  * indicates  data  not  validated. 

Sampling  method:  EDI  - equal  discharge  integration.  EWI  - equal  width  integration 
Discharge  measurement  rating:  E - excellent,  G - good,  F - -fair,  P - poor. 
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NOTE:  Units  are  mci/1  unless  otherwise  noted.  * indicates  data  not  validated 
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NOTE:  Units  are  mg/1  unless  otherwise  noted.  * indicates  data  not  validated. 

Sampling  method:  EDI  - equal  discharge  integration.  EWI  - equal  width  integration. 
Discharge  measurement  rating:  E - excellent,  G - good.  F - -fair,  P - poor. 
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NOTE;  Units  are  mg/1  unless  otherwise  noted.  * indicates  data  not  validated. 

Sampling  method:  EDI  - equal  discharge  integration.  EWI  - equal  width  integration 
Discharge  measurement  rating:  E - excellent,  G - good,  F - -fair,  P - poor. 
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NOTE:  Units  are  mg/1  unless  otherwise  noted.  * indicates  data  not  validated. 

Sampling  method:  EDI  - equal  discharge  integration.  EWI  - equal  width  integration. 
Discharge  measur  emen  t rating:  E - excellent,  G - good,  F - -fair,  P - poor. 
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Sampling  method:  EDI  - equal  discharge  integration.  EWI  - equal  width  integration. 
Discharge  measur emen t rating:  E - excellent,  G - good,  F - fair,  P - poor. 
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ATTACHMENT  IV 


LITHOLOGIC  AND  COMPLETION  LOGS 
AND  WELL  DEVELOPMENT  LOGS 


MultiTech 


Stiller  and  Associates,  Inc. 

Qoosulting  Hydrologists  - Geologists  - Ifesgineers 


Mm 


Hi#  HI 


KKUL  LOG 


Hale  Msss 

Srafp;  Montana  Chanty:  Silver  Bow  Project:  SBC  QERGIA  or  W5F-1  _ _ 

Legal  Besoiistews 

Location:  T 4N  R 10W  Sec  1 Tract  CEP  location:  200  yards  S.  of  upper  pH  shack,  Warm  Springs  Ponds 

Sate  Hole  1000  hr s. Date  tele  1430  hrs.  Drilling 

Recorded  by: Braun  Started:  12/05/85  Oaeplefcad:  12/06/85  Driller:  Frosty  tetany:  0 8 Keefe 

Drill  Drilling  Pilot  tola  itesmad  Hole 

Method:  Cable  Tool  Fluids  Used: Butte  city  water  Piaster:  -5.58'  Piaster:  7,5n  Drive  Shoe 

'Dotal.  Depth  Dotal  Depth  total  Depth  ttLaseter  aad 

Drilled:  79 8 Beagari:  N/A  Cased  Below  G.S.:  79 8 Type  of  Casing:  489  Flush-Threaded  PVC 

Hrigfrt  or  Interval  Perforated  target  Facter  l^pe  and 

Gage  of  Casing:  Sch.  40  or  Screwed  Below  G.S.:  69  * —79  * Aquifer:  SBC  Mluviueifeptfa.  Below  G.S. : N/A 


DIKING  ISSEALLmOH  WAS:  YES  NO 


Method  Perforated  or  Screened 


Well  Developed?  ___  jc 

Well  tost  Bssqsecf?  __  _jc 

Water  Sables  Taken?  x 

Material  S-^les  Taken?  x ___ 

E-5 jogs?  x 


No  casing  in  hole. 

Open  bottom  only. 

Slotted  with  Mil’s  Knife. 
Slotted  with  a torch. 
Screened  by  pulling  easily. 
S®  cut. 


Static  x Other  (specify)  0.030™  factory  slot 

Water  Level:  1.5*  Date:  12/06/85  @ 1430  hrs. 

Meascring  Paint  MP  Height  Above  (+/-) 

Descriptian/Elevatian:  Top  of  steel  well  protector/4888.66  or  Below  G.S. : +3 .0 8 

Well  Amalus 

Completion  Description:  Colorado  Silica  Sand  (8-12  mesh)  798-598;  Volclay  bentonite  pellets  59*-568;  Pioneer 
Concrete  Inc,  pea  gravel  568-38;  bentonite  pellets  3*-l*;  concrete  grout  surface  seal;  5 8 steel  well  protector 
with  lock 


Remarks:  Artesian  conditions  encountered. 


Ffom  To 

08  3 8 

3 8 6 8 

6 8 108 

108  24* 


BmmNG  mg  mmocic  kg 

Geological,  Drilling,,  and  Water  Qinditions  aad  Stirling 
Soil;  dark  brown;  silty,  sandy,  loam. 

Sand:  silty;  buff  to  light  brown;  fins  to  coarse  sand;  subrounded;  fair  to  poor  sorted; 
fair  porosity;  quartz,  mafics,  feldspar,  volcanics,  rock  fragments;  split  spoon  sample 
2'-48;  abundant  red-orange  mineralized  staining;  some  dark  greerr-brown  stained  sand. 

Gravel:  silty;  light  green  tc  brown;  clasts  up  to  1"  diameter;  slightly  calcareous; 
subangular  to  angular;  poor  sorting;  fair  to  poor  porosity;  some  mineralized  green  and 
maroon  staining;  lithology  as  above;  seepage  @ 78;  split  spoon  sample  68-88. 

Sand  and  gravel;  Sand  (80%),  gravel  (20%);  li$it  brown  to  li^ht  gray;  clasts  up  to  1/2*® 
diameter;  subangular  to  subrounded;  poor  to  fair  sorting;  mafics,  quartz,  feldspar, 
volcanic  rock  fragments;  silt  matrix  at  15 8 ; yield  approximately  0.5  gpm. 
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24’ 

34' 

34' 

42' 

42* 

48' 

48' 

52* 

52 6 

68' 

68“ 

79' 

Clay;  silty;  mediumbrown  to  red-brown;  sandy  zones;  yield  = 0.5  gpm;  increase  sand 
content  @ 28s,  yield  = 2 gpm  at  25*. 

Sand;  silty;  light  brown  to  light  gray;  very  fine  to  coarse  grained;  clay  matrix;  poor 
sorting;  subangular;  poor  porosity;  lithology  as  above;  occasional  thin  clay  beds  as 
above® 

Sand  and  fine  grained  material;  silty  clay  60%),  silty  sand  (50%),  lithology  as  above. 

Sand;  silty;  (80%)  (20%);  light  brown;  subangular;  poor  sorting;  poor-fair  porosity;  @ 

50"  yield  -7  gpm® 

Sand  and  gravel;  silty  sand  (60%),  gravel  (40%);  light  gray  to  light  green  to  brown; 
lithology  as  above. 

Sand  and  gravel;  Sand  (70%),  gravel  (30%);  light  gray,  light  green,  tan  to  black; 
subangular  clasts  up  to  1/2"  diameter;  fair  sorting;  good  porosity;  chert,  quartz, 
volcanic  rock  fragments,  feldspar,  occasional  limestone;  medimn  grus;  30  gpm  yield. 


Field  Parameters  Measured  While  Drilling 


Depth 

S.C. 

Temp. 

S0/„  mg/L 

10' 

350 

8 C 

15' 

500 

8 C 

80 

25' 

400 

8 C 

60 

30 9 

360 

7 C 

35  s 

380 

7 C 

48' 

380 

8 C 

less  than  50 

56' 

370 

9 C 

S.C.  is  mcorrectad  for  tanperature  cell  factor. 
SQ^  is  measured  with  Each  kit. 
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Consulting  Hydrologists  - Geologists  - Engineers 


MKnOBJMS  m LOG 


Bole  Naae 

State:  Montana  Ctatmtyi  Deer  Lodge  Project;  SBC  CERCLA  or  Number:  WSP-2A  Deep  and  WSP-2B  Shallow 

Legal  Descriptive 

Location:  T 5N  R 9W  Sec  19  Tract  AA  Location:  Approximately  300  yards  N.  of  Warm  Springs  Pond  embankment 

Bate  Bole  1500  hr s. Bate  Bole  1200  hrs.  Drilling 

Recorded  by:Braun  and  GrotboStscted:  12/06/85  depleted: 12/10/85  Driller:  Frosty  CcMpgjry:  O’Keefe 
Brill  Drilling  Pilot  Sole  Seamed  Bole 

Ketbod:  Cable  Tool  Fluids  Used:  Water  5.5"  Disaster:  7.5M  Drive  Shoe 

Total  Depth  Total  Depth  Total  Depth  Biaeter  and 

Drilled.:  68!  Reiaeri:  N/A  C&sod  Belov  G.S.:  68*  Type  of  Casing:  2"  Flush  Joint  PVC 

Ifei^rit  or  Interval  Perforated  T&rget  Facdser  Type  aid 

Gage  of  Casing:  Sch.  40  or  Screened  Belov  G.S.:  62  '—67 1 and  5 '-15  'Aquifer:  CFR  Alluviun  Depth  Belov  G.S. :N/A 


DURING  DSIALLAnCK  HAS:  YES  NO 

Method  Perforated  or  Screeied 

wel  l Developed?  x 

fe  casing  in  hole. 

t&ll  T eat  Popped?  x 

Open  bottom  only. 

'ister  Samples  Taken?  x 

Slotted  with  Mill 8 s Knife. 

Material  Sanples  Taken?  x 

Slotted  with  a torch. 

E-Log.,  ? x 

Screened  by  pulling  casing. 

Saw  cut. 

Static 

Hater  Level:  kSP-2A  2.82' , WSP-2B  4.71 

x Other  (specify)  0.010"  factory  slot 

Date:  12/11/85  @ 1430  hrs. 

Eeasuring  Point  KP  Height  Above  (+/-) 

Bescriptinn/Elevation:  Top  of  steel  well  protector/4802  ,31  or  Belov  G.S. : +1.5' 

Well  Amulm 

Completion  Description:  Dual  completion; 

Colorado  Silica  Sand  (20-40  mesh)  68 '-60';  Volclay  bentonite  pellets 

60' -55’;  Pioneer  Concrete  Inc.  pea  gravel  55 '-23';  bentonite  pellets  23 '-20'  (20-40  mesh)  sand  pack  20 '-4'; 

bentonite  pellets  4 '-2';  concrete  grout  steel  well  protector  with  lock 


Remarks: 


Fran  To 

O'  1' 

V 5' 

5'  12' 

12'  18' 

18'  26' 


ERXLLIKG  m)  LnmOGXC  LOG 

Geological,  Drilling,  aid  Wsfcar  OasdifciflBg  and  Sapling 

Topsoil. 

Tailings;  rust,  gray,  tan;  silty  sand  texture;  mineralization  on  grains  gives  blue-green 
stain;  sandier  in  lower  part;  split  spoon  sample  2 '-4'. 

Gravel;  tan  to  black;  clasts  up  to  2"  diameter;  subrounded;  poor  sorting;  silty  matrix; 
mineralization  gives  rust,  blue-green,  blade  stains;  seepage  @6';  split  spoon  sample 
5 '—6*  arvi  8'-9'. 

Sand;  varicolored,  primarily  gray  tone;  medium  to  moderately  *rell  sorted;  subround  to 
subangular;  quartz  rich;  produces  3-5  gpm. 

Gravel  and  sand;  grayish;  fine  sand  to  small  gravel;  poorly  sorted;  subrounded  to 
subangular;  occasional  mediixn  gravel  clasts;  produces  15-20  gpm;  heaving  sand  @25'. 
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26'  32' 

32'  34' 

34'  38’ 

38'  46' 

46'  62' 

62'  69' 


Sand;  brown  to  ligfrt  brow;  very  fine  to  fine  grained;  poorly  sorted;  subanguiar;  quartz 
rich;  fine  grained  lens  from  25-27';  micaceous  throughout* 

Sand;  sand  (70%),  gravel  (10%),  silt/clay  (10%);  ligjit  brow  to  buff;  poorly  sorted; 
subanguiar;  produces  approximately  4-5  gpm;  occasional  fine  grained  lenses;  tight  at 
34',  fine  grained  lense  evidsit. 

Silty  sand;  sand  (70%),  silt/clay  (30%);  buff  to  brown;  fine  grained;  poorly  sorted; 
relatively  low  porosity,  produces  approximately  1 gpsm 

Sand  and  gravel;  sard.  (70%),  gravel  (20%),  fine  grained  (10%);  light  brown  to  buff;  poor 
to  fair  sorting;  subanguiar  to  subrounded;  gravels-  to  3/4";  quartz  rich;  sand  size 
predominantly  medium;  produces  5-10  gpm. 

Silty  sand;  sand  (50%),  gravel  (5%),  silt/clay  (40%);  light  brown;  poorly  sorted; 
subanguiar;  fairly  tight,  produces  less  than  1 gpm;  sandier  (moderately  sorted,  medium 
grained),  from  52  to  53',  approximately  50%  fine  grained  content  from  53-60'. 

Sand;  sand  (85%),  silt  (10%),  gravel  (5%);  varicolored;  poorly  sorted;  subrounded  to 
subanguiar;  very  fine  to  coarse;  occasional  1/4"  to  1/2"  gravel;  produces  approximately 
20  gpm. 


It  appears  that  water  quality  improves  with  depth  at  this  site.  Lower  perforated  piezometer  completed  in 
first  deceit  water-bearing  zone.  This  water  appeared  different  from  that  overlying  the  two  water  zones;  the 
new  zona  and  the  previous  two  are  separated  by  an  approximate  15'  fine-grained  zone. 


Field  Parameters  Measured  taiile  Drilling 


Depth 

S.C. 

Tenp,  (C) 

15' 

1000 

2 

21' 

800 

3 

25' 

410 

2 

6.9 

28' 

720 

4 

34' 

890 

5 

6.9 

38' 

710 

8 

7.5 

42' 

700 

6 

49' 

700 

7 

7.6 

53' 

800 

9 

7.6 

55' 

800 

9 

63' 

710 

9 

6.7 

68' 

610 

7 

6.8 

S.C.  is  unadjusted  for  tenperature  and  cell  factor. 
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III  vIMtl  III 


fcmuE 


Isle  fee 

State:  Montana  Cosmty:  Deer  Lodge  Project:  SBC  GEB£LA  or  Ifaber:  WSP-3A  Deep  and  WSP-3B  Shallow 
Legal  Descriptive 

Location:  T 5N  R 9W  Sec  18  Tract  PCX]  locatam:  Near  W.  end  of  Pond  1 dike,  app.  100  yards  S.  of  dike 

Date  Bale  1300  hrs.Date  Hale  1100  fars.  Drilling 

Keeordad  by:Grotbo  Starts : 12/10/85  Cb^fLeted:  12/13/85  Driller:  Frosty  Qemgamy:  O'Keefe 

Drill  Drilling  Pilot  Hale  Sale 

£fetbod:  Cable  Tool  Fliddis  Used:  Butte  City  WaterPiaEeteg : 5.5"  tool  diameterDiameter:  7.5"  Drive  Shoe 

Ibtal  Depth  Total  Depth  Tbtal  Depth  Master  mzft 

Drilled:  75 8 Beaaed:  N/A  C&sed  Below  G.S. : 74 ' Typa  of  Casing:  2"  Flush  Joint  PVC 

ifeigbt  or  Interval  Perforated  Target  Btedoer  Type 

Gage  of  Casing:  Sch.  40  or  Seresasd  Below  G.S. : 69 *-74 6 , 32 e -42 'Aquifer:  CTR  MluviiaiDgptfa  Below  G.S. : N/A 


iffiws  isemiAnas  ms .*  yes  no 


Method  Perforated  or  Screened 


fell  Developed?  _____  _x 

fell  Ttest  Raped?  _____  x 

fetor  Smmlm  Taken?  _____  x 

Material  Sanples  Take-31?  x 
E-Logg s x 


Static  x 
fete r Level:  3.59  (A)-  5.02  (B)  Date:  12/13/85 
Measuring  Point 

Descriptjflp/Elevaticn:  Top  of  steel  well  protector/4801.93 
fell  Assnlns 


Id  casing  in  hole. 

0pm  bottom  only. 

Slotted  wife  Mill 4 s I&rLfe. 

Slotted  with  a torch. 

Screened  by  pilling  casing. 

Sair  ait. 

Otter  (specify)  0.010"  factory  slot 

W Height  Above  (+/-) 
or  Below  G.S.:  +2.0* 


CSosipletiaa  Description:  Dual  completion;  Colorado  Silica  Sand  (20-40  mesh)  74,-67>;  Volclay  bentonite  pellets 
67 '-62';  S6N  Inc,  gravel  62 '-43 8 ; bentonite  3"-2(;  concrete  grout  steel  well  protector  with  lock. 


Baaarks:  Had  to  use  jacks  to  pull  casing,  much  sandier  lithology  then  WSP2 


HULLING  AM)  LTEBDLOGXC  LOG 


From 

O' 


2.5' 


To  Geological,  Drilling,,  aad  feter  Ccggli&iffliB  aeal  Sailing 

2.5'  Topsoil;  dark  brown  to  black;  silt  loam;  occasional  lense  of  gray  clayey  silt;  abundant 
root  fragments;  no  evidence  of  enrichment. 

4"  Silt;  gray;  clayey;  occasional  oxidized  zones;  gravel  lense  @3.5 ' (medium  size, 

subrounded,  probable  1^0  @ 3f>');  large  gravels  at  3^'-4',  interbedded  with  gray  silt, 
silt  is  darker  gray  with  depth;  gravel  bed  has  oxididation  staining;  H«0  @4';  Cored 
2'-4',  5-6'. 


4'  5.5'  Silt;  gray;  clayey. 

5.5'  15'  Sand  and  gravel;  gravel  (40%),  sand  (50%);  gravel  is  small  to  large;  subrounded;  poorly 

sorted;  mostly  quarts,  mica,  purple  nodule  - unknown  origin,  some  pyrite  evident;  sand 
is  fine  to  coarse;  varicolored;  moderate-well  sorted;  sub  angular;  primarily  gray  silt  to 
very  fine  sand  matrix  @ 10-11';  makes  2-3  gpm  @11';  gravel  is  much  larger  than  at  WSP- 
2,  probably  some  cobbles  mixed  in. 
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15'  20’ 

20'  32' 


32'  38' 


38'  45' 

45'  65' 


65'  69' 

69'  75' 


Sand;  sand  (80%),  fines  (20%);  fairly  clean  mud;  well  sorted;  sub  angular;  very  fine  to 
fine  grained;  first  good  water  bearing  zone;  sand  is  quartz  rich. 

Silty  sand;  sand  (50%),  fines  (45%),  gravel  (5%);  light  to  dark  brown;  sand  is  very  fine 
grained  to  fine  grained;  moderate  to  well  sorted;  subangular;  silty,  produces  little 
water;  occasional  gravel  lens  (medium),  produces  1-2  gpm. 

Sand;  sand  (80%),  gravel  (10%),  fines  (10%);  varicolored;  poorly  sorted;  subangular 
medium  sized  gravels  to  1/2";  quartz  and  mafic  rich;  produces  approximately  10  gpm  @ 
32';  yellowish  tinge  (iron)  to  this  water  and  sample  34 '-36';  sand  is  coarsening  with 
depth  to  coarse  size. 

Silty  sand;  sand  (60%),  fines  (30%),  gravel  (10%);  light  yellowish  brown,  similar  to 
above;  tighter  (approximately  3-4  gpm);  iron  tinge. 

Sand;  sand  (80%),  fines  (20%);  light  brown;  quartz  rich;  fine-grained  to  medium  grained; 
subangular;  makes  15-20  gpm;  more  sand  @48',  most  of  water  from  48 '-52';  increased 
percent  of  sand  with  depth;  fine  grained  lenses  evident  53-55',  separates  2 1^0  zones; 
makes  20  gpm  @60'. 

Silty  sand;  sand  (60%),  fine  grained  (40%);  light  brown;  poorly  sorted;  fine  to  medium; 
subangular;  silty  matrix  - tight  zone  produce  less  than  1 gpm  (confining  layer). 

Sand;  sand  (85%),  fine-grained  (15%);  brown;  medium  to  coarse;  poorly  sorted;  subangular 
to  subrounded;  produces  approximately  20-25  gpm. 

Field  Parameters  Measured  While  Drilling 


Depth 

S.C. 

Temp. 

& 

6’ 

750 

1 

11' 

900 

9.5 

6.9 

14' 

980 

12.5 

15' 

1120 

11.5 

6.8 

23' 

1180 

6 

6.5 

32' 

1350 

8 

36' 

1380 

8 

40' 

1380 

8 

45’ 

1310 

8 

48' 

1210 

5 

56' 

1390 

11 

60' 

1290 

11 

65’ 

1200 

7 

69' 

1180 

9 

75' 

1100 

5 
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Stiller  and  Associates,  lnc„ 

Consulting  Hydrologists  - teologists  - 


lommKmHK 

Hole  Naae 

State:  Montana.  Qsroty:  Deer  Lodge  Project : SBC  CERCIA  or  libber WSP-4  _ __ ______ 

legal  Descriptive 

Location:  T 5N  R 9W  Sec  18  Tract  DEC  Locatim:  fear  AMC  weather  station,  adjacent  to  CFR 

Itete  Hole  0830  hrs0!Mte  Hale  1445  hrs.  Drilliog 

Beoarded  by:6gotbo  Started:  12/18/85  Gappleted:  12/16/85  Driller:  Frosty  Ckppas^:  0s Keefe 

Skill  Drilling  filet  Hale  Baaed  Hole 

Method:  Cable  Tool  FJkmIs  Used:  Butte  City  WateriBAamteg: 5«58e  tool  diametegi^eteg:  7.5”  Drive  Shoe 

Total  Depth  Total  Depth  Total  Depth  Master  ad 

Skilled:  38 8 Beaned:  N/A  Cased  teki  G. ,S. : 3811  Type  of  Ga^iojg:  4* 9 Flush  Threaded  PVC 

or  Interval  Itefbratel  Kacter  l^pe  aod 

Gagp  of  Casiig:  Sch,  40  or  Screened  Belov  G® S.: 33 8 "38 e Aquifer:  CFR  Mluviugfepth  Balov  G.S.:  N/A 


DUONG  MSDSQATKXl  WIS:  YES  NO  ^tihod  Itefbcstedl  or  Scremei 


fell  Developed?  x 

fell  Test  S^sad?  _____  x 

litter  Saples  Trisen?  x 

^feteriM,  Staples  T^kaa?  x ___ 

E-logs?  x 


Pattis  x 

Mster  Level:  6c4  Date:  12/19785 

Ifaairing  Point 

5^;scri.ptioK/glgga£im:  Top  of  steel  well  protector /4793 .51 
fell  J&effllais 


Ho  casing  in  tele* 

Open  feottaa  only. 

Slotted  with  Mill’s  Kcdfe. 

Slotted  with  a torch. 

Scrassed  by  pslliog  casing* 

S»  ct£® 

Otter  (specify)  0.03**  factory  slot 

IIP  Beigfot  jS»pe  (+/-) 
or  felov  G.S.:  +2.0* 


Cbmpletian  Dsgadptilim:  Colorado  Silica  Sard  (8-12  mesh)  38 8 -29*;  Volclay  bentonite  pellets  ZS'-ffS1; 
gravel  268-3';  bentonite  plug  3 e— 1 * ; concrete  grout  steel  well  protector  with  lock.  


mnilNG  iW  XXfflHDGIC  LOG 


From  To 

0*  3.5* 

3.5*  8.0' 

8.0*  9.0* 

9.0*  10.0* 


Geological,  Drilling,  aad  tiater  OonditionB  ga^pliBjg 

Sand;  rust  brown  to  light  brown;  very  fine  to  fine  grained;  oxidized  zones  throughout; 
root  fragments  common;  pyrite  throughout;  possibly  tailings  (?);  cored  2J>,-4»5’;  silty 
@ 3-3.5. 

Silt/clay;  black;  slimy;  H2O  @ approximately  4*;  or  game-rich;  root  fragments  to 
approximately  6';  cored  6-8';  soft,  forms  ribbon;  reduced  environment;  oxidized  zones 
3.5'-6'  with  abundant  pyrite. 

Sand;  black  to  dark  brown;  silty;  fine-medium  grained;  subangular;  quartz  rich. 

Silty  sand  and  gravel;  sand  (30%),  gravel  (20%),  fines  (50%);  blade  silty/clay  matrix; 
sand  is  medium;  poorly  sorted;  subangular;  gravel  is  small  to  medium;  subrounded; 
poorly  sorted;  tight. 
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10.0'  18' 


18'  26' 


26'  38' 


Gravel  and  sand;  gravel  (50%),  sand  (30%),  fines  (20%);  poorly  sorted;  subrounded; 
medium  sand  to  large  gravels  (3-4' 0;  black  silty  matrix;  produces  less  than  5 gpm;  gray 
matrix  @ 15'  - lost  black  coloring* 

Sand;  sand  (70%),  gravel  (10%),  fines  (20%);  varicolored;  poorly  sort®!;  ateigiiXar; 
gravel  is  mostly  small,  quartz  rich;  produces  approximately  10  gpm  (§  20  s;  becoming 

sandier  and  lighter  brown  @ approximately  25’. 

Sand  and  Silt;  sand  (50%),  silt/clay  (50%);  light  brown;  clayey  relatively  tight- 
possible  confining  layer;  sand  is  fine  to  medium;  subanguiar;  moderate  to  well  sorted; 
appears  lensey;  drills  easy;  produces  approximately  3-5  gpm. 


Field  Parameters  Measured  While  Drilling 
Depth  S.C.  Temp,  (C) 


12' 

820 

7 

15’ 

820 

7 

20' 

980 

8 

25’ 

820 

7.5 

28' 

730 

7 

35’ 

600 

7 

38* 

430 

8 

S.C.  is  not  adjusted  for  temperature  and  cell  factor. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  — Engineers 


MsmucmiDG 


Hole  N®sa 

State:  Montana  Grafflty:  Deer  Lodgg  Reject:  SBC  CERCLA.  or  Safer:  WlP-5  _ 

Legal  Descriptive 

Location:  T 5N  R 9W  Sec  18  Tract  DBG  Location:  Near  AMC  weather  s tat  ion  t adjacent  to  CFR 

Date  Eble  1515  Bate  Hole  1030  Drilling 

Recorded  fey:Grotbo  Started:  12/16/85  Completed:  12/17/85  Driller:  Frosty  Ckafaimy:  O’Keefe 

Drill  Drilling  • Pilot  Bble  Hole 

Mediod:  Cable  Tool  Fluids  Used:  Butte  City  WaterDiaweter: 5.5"  tool  dianaterDifflgter:  7.5"  Drive  Shoe 

Total  Depth  Total.  Depth  Total  Depth  Bianeter  aod 

Drilled:  20 * Remed:  N/A  Cased  Below  C.S.: 20*  T^pe  of  Casing;  4"  Flush  threaded  PVC 

Height  or  Interval  Perforated  Target  Packer  Type  aad 

Gage  of  Casing : Sch.  40  or  Screened  'MMm  G.S.: 15* -20 8 Aquifer:  CFR  A1  luviunfepth  Below  G.S. : N/A 


dorim;  imimAnm^s:  yes  no 


Method  Berforated  or  Screened 


fell  Developed?  x 

fell  Ttest  Pimped?  _____  x 

Hater  SsaspXes  Taken?  x 

Mater?.-'  1 Ssngiles  Taken?  x _____ 

E-Logs?  _____  x 


Static  x 

Water  Level:  6.7  Date:  12/17/85 

Measuring  Boint 

Dasariptian/Elflvatim:  Top  of  steel  well  protector 74793,52 
fell  irinslns 


Is  casing  in  hole. 

Opel  bottom  only. 

Slotted  with  Mill's  Knife, 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 

Otter  (specify)  0.03 11  factory  slot 

W Height  Above  (+/-) 
or  Belof#  G.S. : +1.7' 


Completion  Description:  Colorado  Silica  Sand  (8-12  mesh)  20'-12';  Volclay  bentonite  pellets  irt-8'; 
gravel  S'-V;  bentonite  plug  4 1 -2  * ; concrete  grout  steel  well  protector  with  lock.  


ffilllK  A®  mmocic  LOG 


Pnom  To 


Geological,  Drilling,  and  Water  CaalitlrjJB  Sailing 


01 


Same  as  WSP-4  to  20“ 


Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  WSP-1 

HELL  DATA 

PROJECTS  Name  SBC  CERCLA  State  Montana  County  Silver  Bow 

Locations  T 4N  1 10W  Sec.  1 Tract  CBD 

Well  Location  (Narrative  DescJ  Near  upper  pH  shack 

Well  Depth  (Ft.)  79 9 Diameter  (In.)  4”  Perf.  Interval  69 9 -79 9 
Static  Water  Level  1.9*  Stick  up  +2.45  M.P.  Pesca  Top  of  steel 
Meas.  Date/Time  12/19/85  1245  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 

DEVELOPMENT  DATA 

Date  12/1 9/85Start  1250  Finished  1315  Total  Development  Time  25  min 

Esfc.  Held  at  Start  > 20  gpro  Est „ Yield  at  End  > 20  gpm 

Equipments  Bailer  Sand  Pump  Compressor  Surge  Block  Drilling  

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  compressor  (Dry  Air)  

Dev.  Additives  Used  N/A _______________ 

Desc.  of  Packer  & Surface  Seals  N/A  _ _ 

Water  Color  & Turbiditys  At  Start  Clear,  then  orangish-tan  silt 

At  E n d Clear  _____________ 

Static  Water  Level 

After  Development  : Time  After  Dev.  Ended  1316  SWL  40  8-30 } < 1 min 

Trend  Very  fast  _________________  _______ 

Operator  Pat  Dunlavy Water  Quality  Samples  Taken s No 

Remarks ; Water  frozen  at  surface,  approximately  5",  able  to  chip  loose 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  io.  WSP-02A  (Deep) 

HELL  DATA 

PROJECT?  lame  SBC  CERCLA  State  Montana  County  Deer  Lodge 

Location?  T 5M  R 9W  Sec.  19  Tract  AA 

Hell  Location (Narrative  Desca)  Down  gradient  of  Pond  #1,  eastern  well 
Well  Depth  (Ft.)  68’  Diameter  (In.)  2 " Perf.  Interval62 9 -67 * 

Static  Water  Level  2.74  Stick  up  + 1 .38*  M.P.  Peso.  Top  of  steel 
Heas.  Date/Time  12/19/85  1020  hrs.  Aquifer  Clark  Fork  River  Allivium 

DEVELOPMENT  Dili 

Date  12/1 9/85 Start  1030  Finished  1045  Total  Development  Time  15  min 

£sfe„  Yield  at  Start  > 10  gpm  Est.  Yield  at  End  > 10  gpro 

Equipments  Bailer  Sand  Pump  Compressor  Surge  Block  Drilling  _____ ____ 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  compressor  (Dry  Air) 

Dev.  Additives  Used  N/A 

Desc.  of  Packer  & Surface  Seals  N/A 

WaterCelor  & Turbidity:  At  Start  Clear  10  seconds,  then  very  turbid 

(Orangish-Brown)  __ 

At  End  Clear  

Static  Water  Level 

After  Development  : Time  After  Dev.  Ended  1045  SML  10*  Trend  Very  fast 

Operator  Pat  Dunlavy Water  Quality  Samples  Taken:  No 

Remarks: 
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Stiller  and  Associates,  Xnc„ 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No  WSP-2B  (Shallow) 
WELL  DATA 

PEOJECTs  M^®  SBC  CERCLA  State  Montana  County  Deer  Lodge 

Location!  T 5N  R 9W  Sec.  19  Tract  AA 

Well  Location  (Narrative  Besc.)  Down  gradient  of  Pond  #1  , Eastern  well 
Well  PeptM  (Ft.)  15 1 Diameter  (In.)  28C  Perf.  Interval  5?°°15c 

Static  Water  Level  4.65  Stick  up  +1.38  M.P.  Desc.  Top  of  steel 
fleas.  Bate/Tim©  12/19/85  1045  hrs.  Aquifer  Clark  Fork  River  Alluvium 

DEVELOPMENT  DATA 

Bate  12/19/85Start  1050  Finished  1 121  Total  Development  Time  31  min, 
Est.  Yield  at  Start  approximately  3 gpni  Est.  Yield  at  End  approximately  3 

£EE!_ __ _ _ __ _ __  _ _ __  _ _ 

Equipment:  Bailer  Sand  Pump  Compressor  Surge  Block  Drilling  

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  compressor  (Dry  air) 

Dev.  Additives  Used  N/A 

Desc.  of  Packer  & Surface  Seals  N/A  ____________ 

Water  Color  & Turbidity:  At  Start  Very  turbid,  dark  brown  to  black 

At  End  Slightly  silty  ______________  

Static  Water  Level 

After  Development  : Time  After  Dev.  Ended  1122  SMI,  7 8 Trend  Fair, 

not  real  fast 

Operator  Pat  Dunlavy  Water  Quality  Samples  Taken:  Mo 

Remarks : Didn’t  clean  up  real  well,  took  a lot  of  work. 


IV- 12 


Stiller  and  Associates t Inc.  Helena*  Montana 

WELL  DEVELOPMENT  DATA  Well  Mo.  WSP-3A  (Deep) 

WELL  DATA 

PROJECT:  Mane  SBC  CEHCLA  State  Montana  County  Deer  Lodge 

Locations  T 5N  R 9W  See.  18  Tract  DCC 

Well  Location  (Narrative  Peso.)  Downgradient  of  Pond  #1*  Western  well. 
Deeper  of  the  dual  completed  wells. 

Well  Depth  (Ft.)  74 9 Diameter  (In.)  2n  Perf.  Interval  69 9 -74 9 

Static  Water  Level  5.35  Stick  up  -t-1.7*  M.P.  Peso.  Top  of  steel 
Heas.  Date/Tiae  12/19/85  0900  hrs„  Aquifer  Clark  Fork  River  Alluvium 

DEVELOPMENT  DATA 

Date  12/19/85Start  0950  Finished  1010  Total  Development  Time  20  min 

1st.  Yield  at  Start  >5  gpm  Est.  Yield  at  End  >5  gpm  

Equipment:  Bailer  Sand  Pump  Compressor  Surge  Block  Drilling  __________ 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  compressor  (Dry  air)  

Dev.  Additives  Used  N/A  __ 

Desc.  of  Packer  & Surface  Seals  N/A  ___________ 

Water  Color  A Turbidity:  At  Start  Very  turbid*  (tan)  At  End  Clear 

Static  Water  Level 

After  Development  : Tisae  After  Dev.  Ended  1011  SWL  20*  Trend  Very 
quick  recovery 

Operator  Pat  Dunlavy Water  Quality  Samples  Taken:  Mo 

Remarks: 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  WSP-3B(Shallow) 
WELL  DATA 

PROJECTS  Name  SBC  CERCLA  State  Montana  County  Deer  Lodge 

Location:  T 5N  R 9W  Sec.  18  Tract  DCC 

Well  Location  (Narrative  Peso.)  Downgradient  of  Pond  #1,  shallow  of  the 

dual  completion.  _____________________  

Well  Depth  (Ft.)  42  ? Diameter  (In.)  2"  Perf.  Interval  32’ -42’ 

Static  Water  Level  5.14  Stick  up  + 1 .7’  M.P.  Peso.  Top  of  steel 

Meas.  Date/Time  12/19/85  0400  hrs0  Aquifer  Clark  Fork  River  Alluvium 

DEVELOPMENT  DATA 

Date  12/19/85  Start  0905  Finished  0945  Total  Development  Time  40  min 

Est.  Yield  at  Start  > 10  gpm Est.  Yield  at  End  > 10  gpm 

Equipment:  Bailer  Sand  Pump  Compressor  Surge  Block  Drilling  ______________ 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  compressor  (Dry  air) 

Dev.  Additives  Used  N/A  _____________ 

Desc.  of  Packer  & Surface  Seals  N/A  , 

Water  Color  & Turbidity:  At  Start  Very  turbid,  (tan)  At  End  Clear 

Static  Water  Level 

After  Development  ; Time  After  Dev.  Ended  01011  SWL  5.10' 

Trend  Very  quick  (apparently) 

Operator  Pat  Dunlavy  Water  Quality  Samples  Taken:  No 

Remarks: 
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Stiller  and  Associates,  Inc 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  WSP-4 

WELL  DATA 

PROJECT : Name  SBC  6ERCLA State  Montana  County  Deer  Lodge 


Location:  T 5N  R 9W  Sec.  18 

Tract 

DBC 

Well  Location  (Narrative  Desc.)  Near  old  AMC  gaging  station 

Well  Depth  (Ft.)  38’ 

Diameter  In.)  4 

” Perf.  Interval  33 ’-38’ 

Static  Water  Level  6.39 

Stick 

up  +1.95 

M.P.  Desc. 

Top  of  steel 

Meas.  Date/Time  12/19/85  1130 

hrs. 

Aquifer  Clark 

Fork  River 

Alluvium 

DEVELOPMENT  DATA 

Date  12/19/85  Start  1140  Finished  1230  Total  Development  Time  40  min 

Est.  Yield  at  Start  <3  gpm Est.  Yield  at  End  <3  gpm 

Equipment:  Bailer  Sand  Pump  Compressor  Surge  Block  Drilling  

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  compressor  (Dry  air) 

Dev.  Additives  Used  N/A 

Desc.  of  Packer  & Surface  Seals  N/A  

Water  Color  & Turbidity:  At  Start  First  blast  clear,  then  very  silty, 

orangish  At  End  Slightly  silty  

Static  Water  Level  After 

Development  : Time  After  Dev.  Ended  1231  SWL  33'  Trend  Very  slow 

Operator  Pat  Dunlavy Water  Quality  Samples  Taken:  No  pH  & DO 

Remarks : Blows  dry  very  easily,  slow  recovery,  tight.  Didn't  clean  up 

very  well.  Not  enough  P^O. 
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Stiller  arid  Associates*  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  WSP-5 

WELL  DATA 

PROJECT:  Mage  SBC  CERCLA  State  Montana  County  Deer  Lodge 

Location:  T 5N  R 9W  Sec.  18  Tract  DBC  

Well  Location  (Narrative  Peso.)  Near  old  AMC  gaging  station 

Well  Depth  (Ft.)  20*  Diameter  In.)  4"  Perf.  Interval  IS'-ZO1 

Static  Water  Level  6.95  Stick  up  +1.7  M.P.  Desc.  Top  of  steel 

Meas.  Date/Time  12/19/85  1130  hrs.  Aquifer  Clark  Fork  River  Alluvium 

DEVELOPMENT  DATA 

Date  12/19/85  Start  1155  Finished  1235  Total  Development  Time  40  min 

Est.  Yield  at  Start  <1  gpm Est.  Yield  at  End  <1  gpm 

Equipment:  Bailer  Sand  Pump  Compressor  Surge  Block  Drilling 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  compressor  (Dry  air) 

Dev.  Additives  Used  N/A 

Desc.  of  Packer  & Surface  Seals  N/A 

Water  Color  A Turbidity:  At  Start  Very  turbid,  orangish  At  End  Slightly 

silty,  orangish  . 

Static  Water  Level  After 

Development  : Time  After  Dev.  Ended  1236  SWL  15*  Trend  Very  slow 
Operator  Pat  Dunlavy  Water  Quality  Samples  Taken:  Mo  pH  A DO 

Remarks:  Didn’t  clean  up  well.  Not  enough  P^O 
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ATTACHMENT  V 
WATER  LEVEL  DATA 


MultiTech 


ATTACHMENT  V 
WATER  LEVEL  DATA 


WELL 

WELL 

SWL  BELOW 

SWL  ELEVATION 

NUMBER 

OWNER 

DATE 

MP  (FT.) 

(FT.  AMSL) 

DW-340 

AMC 

01/17/85 

8.3 

4884.6 

02/28/85 

8.2 

4884.7 

03/28/85 

8.9 

4884.0 

07/10/85 

9.0 

4883.9 

12/16/85 

9.2 

4883.7 

DW-341 

AMC 

12/16/85 

10.0 

4882.3 

DW-401 

AMC 

01/17/85 

6.3 

4885.8 

02/28/85 

6.5 

4885.6 

07/10/85 

6.8 

4885.3 

12/17/85 

6.7 

4885.4 

DW-403 

AMC 

01/17/85 

10.4 

4864.6  (1) 

03/01/85 

10.6 

4864.4 

03/28/85 

10.3 

4864.7 

07/10/85 

8.1 

4866.9 

12/16/85 

10.0 

4865.0 

DW-404 

AMC 

01/17/85 

12.1 

4862.9  (1) 

03/01/85 

13.4 

4861.6 

03/28/85 

13.2 

4861.8 

07/10/85 

12.4 

4862.6 

12/16/85 

12.8 

4862.2 

DW-405  Warm  Springs  01/07/85 

17.1 

4802.9  (1) 

State  Hospital  02/28/85 

16.7 

4803.3 

03/27/85 

20.9 

4799.1 

04/24/85 

19.7 

4800.3 

12/17/85 

20.5 

4799.5 
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ATTACHMENT  V 
WATER  LEVEL  DATA 
(Continued) 


WELL 

WELL 

SWL  BELOW 

SWL  ELEVATION 

NUMBER 

OWNER 

DATE 

MP  (FT.) 

(FT.  AMSL ) 

DW-407 

L.  Beck 

12/19/84 

01/08/85 

02/28/85 

03/27/85 

68.3 
68.2 

68.4 
Frozen 

4781.7  (1) 

4781.8 
4781.6 

DW-408 

R.  Peterson 

01/07/85 

Unobtainable 

DW-411 

R.  Johnson 

01/07/85 

02/28/85 

03/27/85 

32.0 

32.5 

32.5 

4850 

4849 

4849 

DW-412 

AMC 

12/17/85 

9.3 

4859 

DW-414 

AMC 

12/17/85 

9.2 

4841 

DW-415 

AMC 

12/16/85 

13.0 

4862 

DW-416 

AMC 

12/17/85 

7.2 

4881 

WSP-1 

MDHES 

12/19/85 

01/09/85 

3.5 

3.8 

4885 

4884 

0 (1) 

5 

5 

4 

5 

0 (1) 

8 (1) 

2 

9 
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A1TACTL1ELIT  V 
WATER  LEVEL  DATA 
(Continued) 


WELL 

WELL 

SWL  BELOW 

SWL  ELEVATION 

NUMBER 

OWNER 

DATE 

MP  (FT.) 

(FT.  AMSL ) 

WSP-2A 

MDHES 

12/11/85 

2.8 

4799.5 

12/17/85 

2.8 

4799.5 

01/09/85 

Frozen 

— — 

WSP-2B 

MDHES 

12/11/85 

4.8 

4797.5 

12/19/85 

4.9 

4797.4 

01/09/86 

5.0 

4797.3 

WSP-3A 

MDHES 

12/17/85 

5.2 

4796.7 

12/20/85 

5.3 

4796.6 

01/09/86 

5.4 

4796.5 

WSP-3B 

MDHES 

12/17/85 

5.0 

4796.9 

12/20/85 

5.0 

4796.9 

01/09/86 

5.3 

4796.6 

WSP-4 

MDHES 

12/17/85 

6.3 

4787.2 

12/20/85 

6.4 

4787.1 

01/09/86 

6.7 

4786.8 

WSP-5 

MDHES 

12/17/85 

6.7 

4786.8 

12/20/85 

6.9 

4786.6 

01/09/86 

7.1 

4786.4 

(1)  Elevation  based  on  datum  obtained  from  topographic  map;  survey 
data  was  unavailable. 
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ATTACHMENT  VI 


GEOLOGIC  MATERIALS  SAMPLES  RESULTS 


MultiTech 


GEOLOGIC  MATERIALS  COLLECTED  DURING  PHASE  II  WELL  DRILLING 

CONCENTRATIONS  IN  mg/kg 
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VII-2 


- 


DAILY  STAFF  GAGE  READINGS  AND  DISCHARGES  AT  POND  2 DISCHARGE 


"06-01 -85" 
”06-02-85" 
" 06-03-85" 
"06-04-85” 
"06-05-85" 
"06-06-85" 
"06-07-85" 
"06-08-35" 
" 06-09-35" 
"06-10-85" 
"06-1 1 -85" 
"06-12-85" 
"06-13-85" 
"06-1 4-35" 
"06-15-85" 
"06-16  -85" 
"06-1 7-85" 
"06-13-85" 
:1  06-19-85" 
"06-20-85" 
"06-21 -85" 
"06-22-35" 
"06-23-85" 
"06-24-85" 
"06-25-85" 
"06-28-35" 
"06-27-35" 
"06-28-35" 
"08-29-85" 
"06-30-35" 
"07-01-85" 
"07-02-35" 
"07-03-35" 
" 0 7-0  4-85" 
"07-05-35" 
"07-06-35" 
"07-07-35" 
"07-03-35" 
"07-09-85" 
"07-10-85" 
"07-1 1-85" 
"07-12-35" 
"07-13-85" 
"07-1 4-85" 
"07-15-35" 
"07-16-35" 
"07-17-35" 
"07-13-35" 
"07-19-35" 


1 . 1 6 , 99 . 7755928792051 5 

1 .28.118. 003533927087 1 
2 . 15,285. 6255569047207 
2,35,332.3844388183061 
2.2, 297 . 0400759469485 

1 .97,246.078328658695 
1 .85,221 .0802121716479 
1.48,151 . 135601694561 
1 .42, 140 .8416667032361 
1.41 , 139. 1552596621332 
1.24,111 .7874105164956 

1.28.1 18.0035339270871 
1.24,111 .7874105164956 
1 .13,95.41744971141452 
.89,63.51713006336236 
.85,58.728684091 1 6381 
.82,55.2397159660859 
.78,50 .7260401 5099842 
.74,46. 37256937299208 
.7,42. 18181564341649 
.7,42. 18181564341849 
.72,44.25669162039776 
.72,44. 25669 1 820  39776 
.69,41 . 15986965263164 
.69,41 . 1 59869652631 64 
.71 ,43.21410476527035 
.73,45.309523244704 
.78,50.72604015099842 
.7,42. 13181584341649 
.69,41.1 5986965263164 
.7,42. 13181584341649 
.68,40 .1482970531 128 
.69,41 . 15936965263164 
.64,36.2067431 7734756 

1 . 16,99.77559267920515 
.53,30 .6139031 2500362 
.58,28. 33646972082397 
.55,27.9642967320351 1 
.56,23. 83646972082397 
.51 ,24.58719634130643 
.5,23.7711 4070244897 
.5,23.771 14070244897 
.5,23.771 14070244897 
.5,23.771 14070244397 
.5,23.771 14070244897 
.48,22.1 7335204963776 
.44,19.1 1704761433295 
.43,22. 1 7335204968776 
.49,22. 96650639230302 
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VI 1-3 


DAILY  STAFF  GAGE  READINGS  AND  DISCHARGES 
AT  POND  2 DISCHARGE  (Continued) 


"07-20-85" , .48,22. i 733520 4968776 
"07-21-85" , .49, 22. 96650639230302 
"07-22-85" , .48,22.1 733520 4968776 
" 07-23-85" ,.48,22.1 7335204968776 
"07-24-85" , .47,21 . 39176090389492 
"07-25-85" , .42, 1 7 . 6597348734 1 944 
"07-26-85" , . 44 ,19.1 1 70 476 1 438295 
"07-27-85" ,.44,19.1 1704761438295 
"07-23-85" , .42, 1 7 . 6597348734 1 944 
"07-29-85" , .4, 16.25050974731266 
"07-30-85" , .42,17. 65973487341944 
"07-31-85" , .45, 19.86352924010043 
"08-01-85" , .45, 19.86352924010043 
"08-02-85" , .46,20 . 621 79726846807 
"08-03-85" , .63,35.24776771203597 
"08-04-85" , .8,52.96299760727379 
"08-05-35" , .8,52.96299760727379 
"08-06-85" , .86,59.91 123991603945 
" 08-07-85" , .85,58.728684091 16381 
"08-08-85" ,.78,50. 726040 1 5099842 
"08-09-85" , .78,50 .72604015099842 
"08-10-85" , .64,36.20674317734756 
"08-1 1-85" , .81 ,54.0964103185479 
"08-12-85" , .97,73.55430268978125 
"03-1 3-35" ,1 .02,80.1 335933315731 4 
"08-14-35" , .98,74.351 5068639790 1 
"08-15-35" , .94,69.7191498921602 
"08-16-85" , 8 88 , 62 . 30550451 678482 
"08— i 7-35" , .86,59.91 123991603945 
"08-18-85" , .8,52.96299760727379 
"08-19-85" , .74,46.37256937299208 
"08-20-85" , . 72 , 44 . 256691 62039776 
"08-21-35" , . 66 , 38 . 1 5648391425202 
"03-22-35" , .65,37. 17632281 105216 
"08-23-35" , .61 ,33.36187519131727 
"03-24-35" , . 63 , 25 . 24776771203597 
"03-25-35" , .61 ,33 . 3618751 9131727 
"03-26-35" , . 58 , 30 . 61 39031 2500362 
"08-27-35" , .56,23.83646972032397 
"08-23-35" , .56,28.33646972032397 
"03-29-35" , .54,27.1 0321782951542 
"03-30-35" , .49,22.96650639230302 
"03-31-85" , .52,25.41460332060751 
"09-01-35" , .5,23.771 14070244897 
"09-02-35" , .48,22. 17335204968776 
"09-03-35" ,.5,23.7711 4070244897 
"09-04-35" , .49,22.96650639230302 
"09-05-35" , .43,22. 1 7335204968776 
"09-06-85" , .5,23.771 14070244397 
"09-07-85" , .53,30 .61390312500362 
"09-03-35" , .75,47.4457303243169 
"09-09-35" , . 34 , 57 . 555331 2260 1 603 
"09-10-35" , . 9 , 64 . 73340 642462392 


VI 1-4 


DAILY  STAFF  GAGE  REAPINGS  AND  DISCHARGES 
AT  POND  2 DISCHARGE  (Continued) 


n 09-1 1-85" , .94, 69. 71 91 493921 602 
"09“ 12-35" ,1 . 1 ,91 .1400921206714 
"09- 13-85" , 1 .4, 137.4772663457916 
"09-14-85" , 1 ,3,121 .1 635761 0820 1 6 
"09-15-35" ,1 ,2,105.7109761225802 


VII-5 


ELEVATION-AREA-CAPACITY  RATING  FOR  POND  3 


Elevation 

Acres 

Acre/Fee 

4851 

8,13 

4.07 

4852 

20.34 

12.21 

4853 

34.13 

27.24 

4854 

49.83 

41.98 

4855 

71.25 

60.54 

4856 

85.66 

78.46 

4857 

100.53 

93.10 

4858 

136.64 

118.59 

4859 

172.57 

154.61 

4860 

182.34 

177,46 

4861 

246.96 

214.65 

4862 

310.67 

278.82 

4863 

337.11 

323.89 

4884 

404.45  , 

370.78 

4865 

460.24 

432.35 

4866 

574.25 

517.25 

4867 

637.81 

606.03 

4870 

927.20 

782.51 

Mater  Total  Acre/Feet  Water 

4.0? 

16.28 

43.52 

85.5 

146.04 

224.50 

317.60 

436.19 

590.80 

768.26 

982.91 

1261.73 

1585.62 

1956.4 

2388.75 

2906.00 

3512.03 

4294.53 


Based  on  CASHELL  ENGINEERS  bathymetric  maps  of  Warm  Springs  ponds 
3 and  Horizons  Inc.  Topographic  map  of  the  Anaconda  Smelter 
Acreages  determined  with  plenimeter. 


2 and 
Site. 


VII-6 


ELEVATION-AREA-CAPACITY  RATING  FOR  POND  2 


Elevation 

Acres 

Acre/Fee 

4826 

1.98 

.99 

4827 

5.55 

3.77 

4828 

14.34 

9.95 

4829 

24.15 

17.05 

4830 

68.45 

46.30 

4831 

198.38 

133.42 

4832 

237.5 

217.94 

4835 

442.21 

330  o 08 

Water  Total  Acre/Feet  Water 

. 99 
4.76 

14.71 
31.76 
78 . 06 
211.48 
429.42 
759.50 


VII-7 


DAILY  STAFF  GAGE  READINGS  FOR  POND  3, 
POND  2,  POND  2 DISCHARGE,  AND  POND  1 


"06-01-85" 
"06-02-85" 
"06-03-85" 
"06-04-85" 
"06-05-85" 
"06-06-35" 
"06-07-35" 
"06-08-35" 
"06-09-85" 
"06-10-35" 
"06-1 1-85" 
"06-12-85" 
”06-13-85" 
"06-14-85" 
"06-15-85" 
"06-16-35" 
"06-17-35" 
"06-18-85" 
"06-19-85" 
"06-20-35" 
"06-21-85" 
"06-22-85" 
"06-23-35" 
"06-24-85" 
"06-25-35" 
"06-26-35" 
"06-27-35" 
"06-23-35" 
"06-29-85" 
"06-30-85" 
"07-01-35" 
"07-02-85" 
" 07-03-85" 
"07-04-85" 
"07-05-35" 
"07-06-35" 
"07-07-35" 
"07-03-35" 
"07-09-35" 
"07-10-35" 
"07-1 1-85" 
"07-12-35" 
"07-13-85" 
"07-14-35" 
"07-15-35" 
"07-16-85" 
"07-17-35" 
"07-13-35" 
"07-19-35" 
"07-20-35" 


1 ,06, 1 .66 
1 .51 , 1 .65 
1.24,1.30 
1.11,1.69 
1.10,1.60 
1 .06,1 .53 
0.99,1.45 
0 . 98 ,1.45 
1.00,1.40 
0.98,1.4? 
0.97,1.44 
0.96,1.44 
0.93,1.42 
0.92,1.42 
0.95,1.32 
0.95,1.30 
0.91,1.27 
0.90,1.25 
0.88,1.25 
0.90,1.20 
0.90,1.22 
0.90,1,22 
0.90,1.22 
0.85,1.20 
0.86,1.19 
0.88,1.19 
0.90,1.19 
0.89,1.18 
0.35,1.20 
0.84,1.18 
0.84,1.19 
0.85,1.18 
0.87,1.18 
0.34,1.18 
0 . 82 , 0 . 60 
0.30,1.16 
0.80,1.16 
0.30,1.14 
0.32,1.12 
0.76,1.09 
0 .78, 1 . 10 
0.80,1.09 
0.76,1.10 
0.76,1.08 
0 . 77 ,1.03 
0.76,1 .06 
0.77,1.03 
0.79,1.04 
0.79,1.06 
0.73,1 .03 


1.16 

0.56 

1 .28 

0.64 

2.15 

0.65 

2 . 3^ 

0.70 

2.20 

0.72 

1 .97 

0.72 

1 .85 

0.70 

1 .48 

0.72 

1 .42 

0.74 

1 .41 

0.73 

1 .24 

0.75 

1 .28 

0.78 

1 .24 

0.78 

1.13 

0.79 

0.89 

0.67 

0.85 

0.68 

0.82 

0.59 

0.78 

0.60 

0.74 

0.58 

0.70 

0.57 

0.70 

0.57 

0.72 

0.56 

0.72 

0.58 

0.69 

0.54 

0.69 

0 . 57 

0.71 

0.56 

0.73 

0.57 

0.78 

0.56 

0.70 

0 .53 

0.69 

0.63 

0.70 

0.57 

0.68 

0.55 

0.69 

0.57 

0.64 

0.54 

1.16 

0.52 

0.58 

0.50 

0.56 

0.50 

0.55 

0 . 50 

0 . 56 

0.49 

0.51 

0.49 

0 . 50 

0 .48 

0.50 

0.48 

0.50 

0.43 

0.50 

0.43 

0.50 

0.47 

0.48 

0.47 

0.44 

0.43 

0 .43 

0.45 

0 . 49 

0.45 

0.48 

0.40 
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II 


II 


DAILY  STAFF  GAGE  READINGS  FOR  POND  3,  POO  2, 

POND  1 (Continued) 


07- 

-21- 

-85  " 

0 

.73, 

1 .03 

0 

.49 

0 

.40 

07- 

*22- 

-85" 

0 

.78, 

1 .04 

0 

.48 

0 

.40 

07- 

-23- 

-35" 

0 

. 78 , 

1 .03 

0 

.48 

0 

.40 

07  = 

-24- 

-85" 

0 

.77, 

1 .03 

0 

.47 

0 

.38 

07= 

-25- 

-85" 

0 

"7~7 

a f ( 5 

1 .02 

0 

.42 

0 

.38 

07- 

-26- 

-85" 

c 

.77, 

1 .03 

0 

. 44 

0 

.38 

07- 

-27  = 

■85" 

0 

.77, 

i .02 

0 

.44 

0 

.33 

07- 

■28“ 

-85" 

0 

.76, 

1.01 

0 

. 42 

n 

.33 

07- 

-29- 

■35" 

0 

. 74, 

1 .00 

0 

.40 

0 

.33 

07- 

-30” 

■85" 

0 

.75, 

1 .02 

0 

.42 

0 

.34 

07- 

■31  - 

■35" 

0 

.76, 

1 .02 

0 

.45 

0 

.38 

08- 

-01- 

-35" 

0 

.78, 

1 .02 

0 

.45 

0 

.38 

03- 

■02- 

•85" 

0 

.80  , 

1 .02 

0 

.46 

0 

.36 

08- 

■03- 

■35" 

0 

.91  , 

1.19 

0 

.63 

0 

.52 

08- 

04- 

•85" 

0 

. 96, 

L .25 

0 

.30 

0 

.51 

08- 

05- 

■85" 

0 

.94, 

l .24 

0 

.80 

0 

.52 

08- 

06- 

■85" 

0 

.96, 

L .26 

0 

. 86 

0 

.53 

08- 

07- 

■35" 

0 

.95, 

l .26 

0 

.35 

0 

.53 

08- 

08- 

85" 

0 

.92, 

.22 

0 

.78 

0 

.52 

08- 

09- 

■35" 

0 

.39,1.22 

0 

.78 

0 

.52 

08- 

10- 

85" 

0 

.82,1.16 

0 

.64 

0 

.51 

OS- 

1 1 - 

35" 

0 

.97,1.25 

0 

,81 

0 

63 

0 3- 

12- 

85" 

0 

.98, 1 .29 

0 

.97 

0 

.66 

08- 

13- 

85" 

1 

.00,1 

.34 

1 

.02 

0 

73 

08- 

1 4- 

35" 

0 

,97,1 

.31 

0 

.98 

0 

.85 

08- 

15- 

85" 

0 

.96,1 

.30 

0 

94 

0 

76 

08- 

1 6- 

85" 

0 

.94,3 

.28 

0 

.38 

0 

78 

08- 

17- 

35" 

0 

.94,1 

.26 

0 

36 

0 

78 

08- 

13- 

85" 

0 

,90  , 

.22 

0 

30 

0 

80 

08- 

19- 

35" 

0 

86,3 

.21 

0 

.74 

0 

78 

08- 

20- 

35" 

0 

.85,1 

.18 

0 

.72 

0 

73 

03- 

21  - 

35" 

0 

.85,1 

. 17 

0 

66 

0 

79 

03- 

85" 

0 

34,1 

.16 

0 

65 

0 

78 

08- 

23- 

85" 

0 

86,1 

. 1 6 

0 

61 

0 

78 

03- 

24- 

35" 

0 

36,1 

.16 

0 

63 

0 

79 

08- 

25- 

35" 

0 

35,3 

.16 

0 

61 

0 

78 

03- 

26- 

85" 

0 

79,1 

.13 

0 

58 

0 

77 

03- 

27- 

qe;  ii 

O 

0 

79, 1 

.14 

0 

56 

0 

78 

03- 

23- 

35" 

0 

73,1 

.12 

0 

56 

0 

76 

03- 

29- 

35" 

0 

77 , 1 

.09 

0 

54 

0 

76 

08- 

30- 

ne  ii 
O U 

0 

76, 1 

.06 

0 

49 

0 

73 

08- 

31  - 

35" 

0 

76, 1 

.04 

0 

52 

0 

75 

09- 

01  - 

85" 

0 

76, 1 

.02 

0 

50 

0 

75 

09- 

02- 

S5  " 

0 

76, 1 

.02 

0 

43 

0 . 

75 

09- 

03- 

35" 

0 

76, 1 

.02 

0 

50 

0 

76 

09- 

04- 

35 " 

0 

78, 1 

.03 

0 

49 

0 . 

76 

09- 

05- 

85" 

0 

73,1 

.03 

0 

48 

0 

7 6 

09- 

06- 

35" 

0 

79,1 

.02 

0 

50 

0 . 

77 

09- 

07- 

35" 

0 

85,1 

.09 

0 . 

58 

0 . 

33 

09- 

03- 

35" 

0 

95, 1 

.15 

0 . 

75 

0 . 

92 

09- 

0 9- 

35" 

0 . 

96, 1 

.24 

0 . 

34 

0 . 

94 

09- 

10- 

35" 

0 

96,1 

.28 

0 . 

90 

0 . 

98 

09- 

1 1- 

35" 

0 . 

93,1 

.30 

0 . 

94 

1 . 

02 

POND  2 DISCHARGE,  AND 


VII-9 


DAILY  STAFF  GAGE  READINGS  FOR  POND  3,  POND  2,  POND  2 DISCHARGE,  AND 

POND  1 (Continued) 


"09-1 

"09-1 

"09-1 

"09-1 


2- 35" ,1.02,1.36,1.10,1.02 

3- 35" ,1.00,1.36,1.40,1.01 

4- 85"  ,1.00,1.35,1.30,1.00 

5- 85" ,0.98,1.30,1.20,1.00 
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MASS  BALANCE  STUDY 

DAILY  EVAPORATION  AND  EVAPOTRANSPI RATI  ON  IN  POND  AREA 

(ACRE-FEET) 


Date 

Pond  3 

Pond  2 

Wi  1 dl  He 
Ponds 

Marsh 

Grai  n 

06-01-85 

12.48 

4.44 

0.99 

1 .86 

0.68 

06-02-85 

13.30 

4.44 

0.99 

1 .86 

0.68 

06-03-85 

12.80 

4.58 

0.99 

1.86 

0.68 

06-04-85 

12.57 

4.47 

0.99 

1 .86 

0.68 

06-05-85 

12.55 

4.40 

0.99 

1 .86 

0.63 

06-06-85 

12.48 

4.35 

0.99 

1 .86 

0.68 

06-07-85 

12.35 

4.29 

0.99 

1 .86 

0.68 

06-08-85 

12.33 

4.29 

0.99 

1 .86 

0 .68 

06-09-85 

12.37 

4.25 

0.99 

1 .86 

0 .68 

06-10-35 

12.33 

4.27 

0.99 

1 .86 

0.68 

06-1 1-85 

12.31 

4.28 

0.99 

1 .86 

0.68 

06-12-35 

12.29 

4.28 

0.99 

1 .86 

0.68 

06-13-85 

12.24 

4.27 

0.99 

1 .86 

0.68 

C 6- 1 4-85 

12.22 

4.27 

0.99 

1 .86 

0.68 

06-15-85 

17.27 

4.19 

0.99 

1 .86 

0.63 

06-1 6-85 

12.27 

4.18 

0.99 

1 .86 

0.68 

06-17-85 

12.20 

4.15 

0.99 

1 .86 

0.68 

06-18-85 

12.18 

4.14 

0.99 

1 .86 

0.68 

06-19-85 

12.15 

4.14 

0.99 

1 .36 

0.63 

06-20-35 

16.38 

5.52 

1 .33 

2.37 

0.36 

06-21-35 

16.38 

5.54 

1 .33 

2.37 

0.86 

06-22-85 

16.38 

5.54 

1 .33 

2.37 

0.86 

06-23-85 

16.33 

5.54 

1 .33 

2.37 

0.86 

06-24-85 

16.26 

5.52 

1 .33 

2.37 

0.86 

06-25-85 

16.23 

5.51 

1 .33 

2 . 37 

0.86 

06-26-85 

16.33 

5.51 

1 .33 

2.37 

0.86 

06-27-85 

13.79 

4.64 

1.12 

2.06 

0.75 

06-23-35 

13.77 

4.63 

1.12 

2.06 

0.75 

06-29-85 

13.69 

4.64 

1.12 

2.06 

0 . 75 

06-30-85 

13.63 

4.63 

1.12 

2.06 

0.75 

07-01-85 

13.68 

4.64 

1.12 

2.26 

0.88 

07-02-35 

13.69 

4.63 

1.12 

2.26 

0.88 

07-03-35 

13.73 

4.63 

1.12 

2.26 

0.83 

07-04-85 

14.57 

4.93 

1.19 

2.38 

0.92 

07-05-85 

14.54 

4.12 

1.19 

2.38 

0.92 

07-06-85 

14.51 

4.91 

1.19 

2.38 

0.92 

07-07-35 

14.51 

4.91 

1.19 

2.38 

0.92 

07-08-35 

14.51 

4.89 

1.19 

2.38 

0.92 

07-09-85 

14,54 

4.88 

1.19 

2.38 

0.92 

07-10-35 

12.28 

4.12 

1.01 

2.08 

0.31 

07-1 1 -35 

12.30 

4.13 

1.01 

2.08 

0.81 

07-12-35 

12.33 

4.12 

1.01 

2.08 

0.81 

07-1 3-35 

12.28 

4.13 

1.01 

2.08 

0.81 

07-14-35 

12.28 

4.11 

1.01 

2.08 

0 .81 

07-15-35 

12.29 

4.11 

1.01 

2.08 

0.81 

07-16-35 

12.28 

4.10 

1.01 

2.08 

0 . 31 
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■ 

MASS  BALANCE  STUDY 

DAILY  EVAPORATION  AND  EVAPOTRANSPIRATION  IN  PCM)  AREA 
(ACRE-FEET)  (Continued) 

Wildlife 


Date 

Pond  3 

Pond  2 

Ponds 

Marsh 

Grain 

07-17-85 

12.62 

4.18 

1 .04 

2.13 

0.83 

07-18-85 

12.65 

4.19 

1 .04 

2.13 

0.83 

07-19-85 

12.65 

4.21 

1 .04 

2.13 

0.83 

07-20-85 

12.64 

4.18 

1 .04 

2.13 

0.83 

07-21-85 

12.64  ' 

4.18 

1 .04 

2.13 

0.83 

07-22-85 

12.64 

4.19 

1 .04 

2.13 

0.83 

07-23-85 

12.64 

4.18 

1 .04 

2.13 

0.83 

07-24-85 

12.62 

4.18 

1 .04 

2.13 

0 .83 

07-25-85 

12.62 

4.18 

1 .04 

2.13 

0.33 

07-26-85 

10.15 

3.36 

0.83 

1 .80 

0.00 

07-27-85 

10.15 

3.36 

0.83 

1 .30 

0 . 00 

07-23-85 

10.14 

3.35 

0.83 

1 .80 

0.00 

07-29-35 

10.12 

3.35 

0.83 

1 .80 

0.00 

07-30-85 

10.13 

3.36 

0.83 

1 .80 

0.00 

07-31-35 

10.14 

3.36 

0.83 

1 .80 

0.00 

08-01-35 

10.16 

3.36 

0.83 

1 .63 

0.00 

08-02-85 

2.74 

0.90 

0.22 

0.43 

0.00 

08-03-85 

2.73 

0.93 

0.22 

0.43 

0.00 

08-04-85 

2.80 

0.94 

0.22 

0.43 

0.00 

03-05-85 

2.79 

0.94 

0.22 

0.43 

0.00 

03-06-35 

2.30 

0.94 

0.22 

0.43 

0.00 

03-07-85 

4.95 

1 .67 

0.40 

0.86 

0.00 

08-03-85 

4.93 

1 .66 

0.40 

0.36 

0.00 

08-09-35 

4.90 

1 .66 

0.40 

0.86 

0.00 

08-10-35 

4.36 

1 .64 

0.40 

0.86 

0.00 

08-1 1-85 

4.96 

1 . 67 

0.40 

0.86 

0.00 

08-12-35 

4.97 

1 .68 

0 . 40 

0.36 

0.00 

08-13-85 

4.93 

1 .70 

0.40 

0.86 

0.00 

08-14-85 

4.96 

1 .69 

0.40 

0.36 

0.00 

08-15-85 

4.95 

1 .63 

0.40 

0.36 

0.00 

03-16-35 

4.94 

1 .68 

0.40 

0.36 

0.00 

03-17-85 

4.94 

1 .67 

0.40 

0.86 

0.00 

08-13-35 

4.91 

1 .66 

0.40 

0.86 

0.00 

0S-19-35 

4.38 

1 .66 

0.40 

0.86 

0.00 

08-20-35 

9.97 

3.37 

0.31 

1 .59 

0.00 

03-21-35 

9.97 

3 . 36 

0.31 

1 .59 

0.00 

03-22-35 

9 . 96 

3.36 

0.81 

1 .59 

0.00 

03-23-35 

9.99 

3.36 

0.81 

1 .59 

0.00 

03-24-85 

9.99 

3.36 

0.81 

1 .59 

0 . 00 

08-25-85 

9.97 

3.36 

0.81 

1 .59 

0 .00 

03-26-85 

9.91 

3.34 

0.31 

1 .59 

0.00 

0S-27-S5 

9.91 

3.35 

0.31 

1 .59 

0.00 

08-23-35 

9.90 

3.33 

0.31 

1 .59 

0.00 

03-29-35 

9.04 

3.03 

0.74 

1 .49 

0.00 

03-30-35 

9.03 

3.01 

0.74 

1 .49 

0.00 

03-31-35 

9.03 

3.00 

0.74 

1 .49 

0.00 

09-01-35 

9.03 

2.99 

0.74 

1 .44 

0.00 

09-02-85 

9.03 

2.99 

0.74 

1 .44 

0.00 

09-03-35 

9.03 

2.99 

0.74 

1 .44 

0.00 

09-04-35 

9.05 

3.00 

0.74 

1 .44 

0 .00 

o 

0 

1 

0 

Ul 

1 

CO 

Ul 

2.99 

0.99 

0.25 

0.55 

0 .00 

09-06-35 

3.00 

0.99 

0.25 

0.55 

0.00 

09-07-35 

3.01 

1 .00 

0.25 

0.55 

0 .00 
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MASS  BALANCE  STUDY 

DAILY  EVAPORATION  AND  EVAPOTRNASPIRATION  IN  POND  AREA 
(ACRE-FEET)  (Continued) 


Date 

Pond  3 

Pond  2 

Wildlife 

Ponds 

Marsh 

Grain 

09-03-85 

3.06 

1 .01 

0.25 

0 

.55 

0.00 

08-09-85 

3.06 

1 .03 

0.25 

0 

.55 

0.00 

09-10-85 

3.06 

I .04 

0.25 

0 

.55 

0.00 

09-1 1-85 

3.07 

1 .04 

0.25 

0 

.55 

0.00 

09-12-85 

3.09  ' 

1 .05 

0.25 

0 

.55 

0.00 

09-13-85 

3.31 

1.13 

0.26 

0 

.76 

0.00 

09-14-85 

3.31 

1.13 

0.26 

0 

.76 

0.00 

09-15-85 

3.30 

1.12 

0.26 

0 

. 7 6 

0.00 
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MASS  BALANCE  BASIC  PROGRAMS 


2 REM  PROGRAM  DELT-STQ,  FEB.  1986,  D.  KARP 
5 DEFDBL  A-ASE“F,P-V  ' 

10  DIM  P<2> ,0(2,200) ,S<4) ,F(2) ,N(2) ,E<2, 18) ,A<2, 18) ,V<2, 18) 

15  ON  ERROR  GOTO  700 
20  CLS 

30  PRINT: PRINT :PRINT 

40  PRINT  TAB( 9) , "THIS  PROGRAM  CREATES  A DATA  FILE” 

50  PRINT  TAB< 9) , "FOR  THE  CHANGE  IN  STORAGE  FOR  THE" 

60  PRINT  TA9( 9) , "WARM  SPRINGS  PONDS" 

70  REM 

80  INPUT  "DO  YOU  WISH  TO  CONTINUE  ?<Y/N)";Q$ 

90  IF  Q $ < > " Y " GOTO  END 
100  GOSUB  1000 
110  GOSUB  2000 

120  OPEN  "PONDS"  FOR  INPUT  AS  Ml 

130  C=0 
140  OC+1 

150  Vl=EOF(l):IF  Vl=- 1 THEN  CLOSE  Ml : END 
160  INPUT  Ml ,D$ 

170  FOR  K=1  TO  4 : INPUT  Ml , S< K) :NEXT  K 
180  REM 

190  P< 1 )=4866 . 1 5+S( 1 ) 

200  P<2)=4830.26+S<2) 

240  FOR  K=1  TO  2 
270  FOR  1=1  TO  N(K) 

300  IF  P< K)  < E < K , I ) GOTO  350 
310  NEXT  I 

330  REM  CONVERTING  ELEVATIONS  TO  VOLUMES 

350  Q<K,C)=V<K,I-1)+<P<K)-E<K,I-1))*<V<K,I)-V<K,I-1))/<E<K,I)-E<K,I-1)) 

380  NB<T  K 

400  IF  C<2  THEN  140 

410  REM  CONVERTING  VOLUMES  TO  FLOW 

440  FOR  K=1  TO  2 

460  F(K)=Q(K,C)-Q<KfC-l) 

480  NEXT  K 
490  F1=F(1)+F(2) 

560  LPRINT  D*; 

570  FOR  K=1  TO  2 

580  LPRINT  USING  " MMMMMMM  . MM" ; GK K , C) LPRINT  USING" MMMM . MM" ;F(IO  ; 

590  NEXT  K 

600  LPRINT  USING"MMMM.MM" ; FI 

650  WRITE  M2,D*,Q<1 ,C> ,0(2,0 ,F(1) ,F(2) , FI 

690  GOTO  140 

700  CLOSE: END 

1000  OPEN  "P0ND3"  FOR  INPUT  AS  Ml 
1010  K= 1 : N < K ) = 1 8 

1020  REM  ELEVATION  & VOLUME  DATA  FOR  POND  M3 
1030  FOR  1=1  TO  N<K) 

1040  INPUT  Ml ,E(K,I) ,A(K,I) ,V(K,I) 

1 050  NB<T  I 
1055  CLOSE  Ml 
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1060  K=2 : OPEN  " P0ND2"  FOR  INPUT  AS  #1 :N<K)=8 
1070  REM  ELEVATION  & VOLUME  DATA  FOR  POND  #2 
1080  FOR  1=1  TO  8 
1090  INPUT  Ml , E(K , I ) ,A(K , I ) ,V<K , I ) 

1095  NEXT  I : CLOSE  Ml s RETURN 

2000  OPEN  "POND FLOW 8 FOR  OUTPUT  AS  M2 

2010  LPRINT sLFRINT 

2020  LPRINT  TAB< 9) ; 9 PRINTOUT  OF  PONDS  S3-20 , 55-26" 

2030  LPRINT sLPRINT"  DATE  VOLUME  FLOW  VOLUME  FLOW  v FLOW" 

2040  LPRINT  TAB< 12) ; "SS-20  SS-20  SS-26  SS-26  TOTAL8 

2050  RETURN 


5 REM  PROGRAM  PS- 12  FEB.  1986,  D.  KARP 
10  DEFDBL  Q-Q 
20  DIM  G< 200) 

4C  PRINTS  PRINT? PRINT 

50  PRINT  TAB<9) , "THIS  PROGRAM  CREATES  A DATA  FILE" 

60  PRINT  TAB( 9) , " FOR  THE  OUTFLOW  FROM  POND  2" 

70  PRINT : PRINT : PRINT 

80  INPUT  "DO  YOU  WISH  TO  CONTINUE  ? (Y/N)";Q$ 

90  IF  Q3  <>  "Y"  GOTO  END 
100  GOSUB  1000 

130  OPEN  "A: PONDS"  FOR  INPUT  AS  Ml 
140  C=0 
150  C=C+1 

155  IF  EOF < 1 )=”1  THEN  300 
160  INPUT  Ml  , D$ 

170  FOR  K=1  TO  4: INPUT  Ml ,S<K) :NEXT  K 
190  Q<C)=39.06*S(3)‘l ,7045 
200  Q(C)  = 1 . 98346*Q< C) 

210  LPRINT  TAB< 9) ;D$; sLPRINT  USING  9 MMMMM . MM" ; S< 3) ; Q< C) 
230  WRITE  M2,D$,S<3) ,Q<C) 

240  GOTO  150 

300  LPRINT : LPRINT  "DSN  = QUTPS-12  NO.  OF  RECORDS  = ";C-1 
310  CLOSE  Ml sCLOSE  M2: END 

1000  REM  OPEN  OUTPUT  FILE  AND  PRINTOUT  TABLE  HEADINGS 
1020  OPEN  0 A : OUTPS-1 2"  FOR  OUTPUT  AS  M2 
1030  LPRINT : LPRINT 

1040  LPRINT  TAB< 9) PRINTOUT  OF  POND  M2  DISCHARGE" 

1050  LPRINT  TAB( 13) ; "PS-12" 

1060  LPRINT sLPRINT 

1070  LPRINT  TAB<5) DATE  GAGE  FLOW" 

1080  RETURN 


5 REM  PROGRAM  EVAP,  FEB.  1986,  D.  KARP 
10  DEFDBL  A -A , E-H , P-V 

20  DIM  A< 2 , 20) ,DC3) , E< 1 5) , H< 2 , 20) ,N(2) , P< 1 5) ,R(6) ,S(4) ,V(2,20) ,AR< 6) , ET<2 , 6) 
30  CLS SPRINT  SPRINT  SPRINT 
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40  PRINT  TABC 9) , "THIS  PROGRAM  CREATES  A DATAFILE" 

50  PRINT  TAB( 9)  , B FOR  THE  EVAPORATION  FROM  THE" 

60  PRINT  TASK 9) , "WARMSPRINGS  PONDS  **EVAPOR**" 

70  PRINT : PRINT 

80  INPUT  "DO  YOU  WISH  TO  CONTINUE  ? <Y/N)";G* 

90  IF  Q$<>"Y"  THEN  END 

100  GOSUB  1010 

110  GOSUB  1500 

120  GOSUB  3000 

130  PC= . 7 : REM  PAN  COEF 

140  RF-1 1 : REM  RUNOFF  COEF 

150  OPEN  "PONDS"  FOR  INPUT  AS  #1 

1 60  C=1 

170  IF  EOF(  1 )=-l  THEN  CLOS£:END 
180  INPUT  Ml ,DH 

190  FOR  K-l  TO  4: INPUT  M1,S<K);NEXT  K 

200  Dt$=MID$<D$,l  ,2)  :D2*  =MID$(D*,4,2) :D3$=MID*CD*?7,2> 

210  DC 1 )~VAL( Dl$) :DC2)=VALCD2$) :DC3)=VALCD3*) 

220  SC  1 )=4S66 ,15+3(1)  5 SC  2)=4830 . 26+8(2) : GOSUB  2000 
230  IF  DC  1 ) <6  THEN  M=14:G0T0  410 


240 

IF 

D( 1 )=6 

AND 

DC 2) <6  THEN 

M=1 sGOTO 

410 

250 

IF 

D(l)=6 

AND 

DC  2) <20 

THEN 

M=2 : GOTO 

410 

260 

IF 

D<1)=6 

AND 

DC  2) <27 

THEN 

M^3:G0T0 

410 

270 

IF 

D( 1 )~6 

AND 

DC  2) <31 

THEN 

M=4 ; GOTO 

410 

280 

IF 

D< 1 )=7 

AND 

DC  2) <4 

THEN 

M-4 : GOTO 

410 

290 

IF 

D< 1 )-7 

AND 

DC  2) <1 0 

THEN 

M=5 : GOTO 

410 

300 

IF 

DC 1 )=7 

AND 

DC  2) < 1 7 

THEN 

M=6 : GOTO 

410 

310 

IF 

D< 1 )=7 

AND 

DC2) <26 

THEN 

M=7 : GOTO 

410 

320 

IF 

DC 1 )-7 

AND 

D( 2) <32 

THEN 

M=8 : GOTO 

410 

330 

IF 

D<1)=8 

AND 

DC2X2 

THEN 

M=8 : GOTO 

410 

340 

IF 

D( 3 )=8 

AND 

D( 2) <7 

THEN 

M=9 : GOTO 

410 

350 

IF 

D( 1 )=8 

AND 

D<  2) <20 

THEN 

M-l 0 s GOTO 

410 

360 

IF 

D<1)=8 

AND 

D<  2) <29 

THEN 

M=1 1 :GOTO 

410 

370 

IF 

D<1)=8 

AND 

DC 2 ) <32 

THEN 

M=1 2 : GOTO 

410 

380 

IF 

D< 1)=9 

AND 

DC  2) <5 

THEN 

M=1 2 j GOTO 

410 

390 

IF 

DC 1 )=9 

AND 

DC2) <13 

THEN 

M=1 3 : GOTO 

410 

400 

M=] 

4 

410  FOR  K=1  TO  6:RCK)=0 :NEXT  K 

420  EVP=PC*CECM)-PCM))/12 

430  FOR  K-l  TO  3 : R( K)=EVP*AR< K) :NEXT  K 

435  RC4>=CET<1 , DC 1 ) -4) *< ECM) +2 . 7/MNC D< 1 ) -4) ) -P<M> ) *AR< 4)/l 2 
440  IF  DC  1 ) <6  OR  D<1)>7  THEN  470 
450  IF  D<1>=7  AND  D(2)>25  THEN  470 

460  RC5)=<ET<2,D<l)-4)*<ECM)+2. 7/MNC  DC  1 ) -4) ) -PCM) ) *AR<  5)/l 2 
470  R<  6)=0 

480  LPRINT  TABC  9) ;DH; 

490  FOR  K=1  TO  6 : LPRINT  USING  "MMMMMMM .MM" ;RCK) ; :NEXT  K 
500  LPRINT 

510  WRITE  M2 , D$ : FOR  K=1  TO  6:WRITE  M2,RCK):NEXT  K 

520  C=C+1 

530  GOTO  170 

540  END 

1010  REM 


VII-20 


MASS  BALANCE  BASIC  PROGRAMS  (Continued) 


1030  REM  READ  IN  ELEV,  AREA,  VOLUME  FOR  PONDS 
1040  OPEN  "P0ND3"  FOR  INPUT  AS  #1 


1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1500 

1510 

1520 

1530 

1535 

1540 

2000 

2010 

2020 

2030 

2050 

2060 

3000 

3010 

3020 

3030 

3040 

3050 

3060 

3070 

3080 

3090 

3100 

3110 

3120 

3130 

3140 

3150 

3160 

3170 

3180 

3190 

3200 

3210 


K=1 :N( K)=l 8 
FOR  1=1  TO  N(K) 

INPUT  Ml , H< K , I ) ,A<  K , I ) ,V<K,I) 

NEXT  I 

CLOSE  M1:IF  K=2  THEN  RETURN 
OPB4  "P0NQ2"  FOR  INPUT  AS  #1 
K=2:N(K)=8 
GOTO  1060 

REM  OPEN  OUTPUT  FILE  EVAPOR  AND  PRINT  TABLE  HEADINGS 
OPEN  "EVAPOR"  FOR  OUTPUT  AS  #2 
LPRINT  sLPRINT  sLFRINT  TABOO) ; "PRINTOUT  OF 
LPRINT ; LPRINT  TAB( 1 1 ) ; "DATE  P0ND3 

LPRINT" I RRGT  FLATS" 

RETURN 

FOR  K=1  TO  2 
FOR  1 = 1 TO  NOO 
IF  S(K) <=H(K, I ) GOTO  2050 
NEXT  I 

AR<K)=A<K,I-1)+<S<K)-H<K,I-1))*<A<K,I)-A<K,I-1))/<H<K,I)-H<K,I 
NEXT  K: RETURN 

FOR  1=1  TO  1 4 : READ  E< I ) ,P< I ) :NEXT  I 
FOR  K=3  TO  6 : READ  ARCK) :NEXT  K 

FOR  1=1  TO  2: FOR  K=1  TO  6: READ  ET( I ,K) :NEXT  K:NEXT  I 
K=1  TO  6 s READ  MN<K):ND<T  Ks  RETURN 


EVAPORATION" 

P0ND2  W-POND 


FOR 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 


TO 
TO 
.325,0 
.325,0 
.437,0 
.368,0 
.392,0 
.333,0 
.342,0 
.275,0 
.208, .134 
.133, .052 
.268,0 
.245,0 
.155, .074 
.087,0 

52.0,30.4,59.4,525 
.64, .67, .74, .67,  .64,  .40 
.07, .33, .39, .30, .15,0 
31 ,30,31 ,31 ,30,31 


5 REM  PROGRAM  MASS,  FEB.  1986,  D.  KARP 
10  REM  FLOW  AND  MASS  BALANCE  USP 
15  WIDTH  "LPT1 : 1 32 
20  DEFDBL  M-M,P-P 

30  DIM  L5 < 20 ) ,D$(20) ,P$(20 ,20) ,P(20 ,20) ,CNST(20) ,MASS(20,20) ,C*<20) 


MARSH 
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35  DIM  SLP1 (2,15), SLP2( 2,15) 

40  CIS : PRINT : PRINT 

50  PRINT  TAB( 9) , "THIS  PROGRAM  CALCULATES” 

60  PRINT  TAB( 9)  , " FLOW  AND  MASS  BALANCES" 

70  PRINT  TAB(9) , "FOR  THE  WARM  SPRINGS  PONDS" 

80  PRINT :PRINT  "DO  YOU  WISH  TO  CONTINUE  ? Y-N" 

90  PRINT: PRINT 

i 00  INPUT  Q$ : IF  QSO"Y"  THEN  END 

110  CLS :PRINT: PRINT: RESTORE 

120  PRINT  " DO  YOU  WANT  TO  :":PRINT 

130  PRINT  TAB< 9) , " 1 - BALANCE  OF  COMBINED  PONDS” 

140  PRINT  TAB<9) , " 2 - BALANCE  OF  INDIVIDUAL  PONDS” 

150  PRINT  TAB< 9) s " 3 - BALANCE  OF  PONDS  & MILL-WILLOW” 

155  PRINT  TAB(9) , "4  - STOP® 

160  INPUT  NlsON  N1  GOTO  200 , 9990 , 9990 , 9990 

170  PRINT : PRINT : PRINT  "INVALID  ENTRY  - RETRY": GOTO  160 

200  CLS : PRINT : PRINT 

210  PRINT  w ANALYSIS  ASSUMING  ONE  COMBINED  POND" 

230  PRINT: PRINT :PRINT  "CONTINUE  ? Y-N" 

240  INPUT  QHsIF  <>"Y"  THEN  110 

250  PRINT:PRINT:PRINT"  ENTER  THE  STARTING  AND  ENDING  DATES" 

260  PRINT  "FOR  EXAMPLE  - 06/0 1/85 , 06/1 5/85-" : PRINT : PRINT 
270  INPUT  BDS,ED*:M1=VAL<MID*<BD$,1 ,2) ) :D1=VAL(MID$(BD$,4,2) ) 

275  M=M1 :D=D1 : GOSUB  3000:D1=DD 

280  M2=VAL(MID$(ED$f 1 ,2)) :D2=VAL(MID*(ED*,4,2) ) 

285  M=M2:D=D2:G0SUB  3Q00:D2=DD 
290  FOR  J=1  TO  1 1 : READ  C$(J):NEXT  J 

300  PRINT  SPRINT  "ENTER  THE  DSN  FOR  THE  OPPORTUNITY  POND  DISCHARGES" 
310  PRINT  " I . E . , SS-23  & SS-24  BETWEEN  " ;BD$;"  AND  " ; EDi s PRINT 
320  INPUT  F$ : FI LE$="A : " +F$ 

330  PRINT: PRINT 

340  PRINT  "PLACE  DISC  W/FILE  IN  DRIVE  As " :PRINT sPRINT 
350  READ  DT$:M=VAL<MID*<DT$,1 ,2)) :D=VAL(MID$<DT*,4,2) ) 

360  GOSUB  3000  : DT=DD  : I F DT>D2  THET4  390 

370  FOR  1 = 1 TO  2 : FOR  J=1  TO  1 1 : READ  SLP1 < I , J) :NEXT  JsNEXT  I 
380  GOTO  350 

390  FOR  1 = 1 TO  2: FOR  J=1  TO  1 1 : READ  SLP2< I , J) sNEXT  J:NEXT  I 

410  FOR  1=1  TO  15 

420  FOR  J=1  TO  15:P(I ,J)=0:NEXT  J 

430  NEXT  I 

450  C 1 =0 : GOSUB  1000 

460  CLOSE  #1 

470  PRINT: PRINT 

480  PRINT  "ENTER  THE  DSN  FOR  THE  WILDLIFE  PONDS  DISCHARGE” 

490  PRINT  "I.E.,  PS-11  A BETWEEN  AND  " ; ED* : PRINT 

500  PRINT: INPUT  F$ : FI LE*="A : " +F* 

510  PRINT : PRINT 

520  PRINT  "PLACE  DISC  W/FILE  IN  DRIVE  A :": PRINT : PRINT 

530  Cl=l : GOSUB  1000 

540  CLOSE  #1 

550  PRINT: PRINT: PRINT 

560  PRINT  "PLACE  DISC  W/FLOW  FILES  IN  DRIVE  A :": PRINT : PRINT 

565  P< 13,1 )=0:P< 9,1 )=0:P< 2,1 )=0:P< 6,1 )=0:P< 14,1 )=0:P< 15,1 )=0:P< 16,1) 
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570  GOSUB  2000 

580  P(3, 1 )=CD2-01+1 )*PC3, 1 )*1 .98344 
590  P<4, 1 )— 1 . ?8346*PC4, 1 )*CD2-Dl+l ) 

600  PC  12, 1)  = 1 098346*PC  1-2,1  )*CD2-Di+1 ) 

610  S$="***"  :X*="— — — — — " sLPRINT sLPRINT 
620  LPRINT  TABC 20 ) ; " FLOW  &MASS  BALANCE  FOR 
630  LPRINT  BDS ; " TO  ra;EDS 

640  LPRINT  TABC 1 4) ; S$ ; S$ ; " INFL0U" ; S$ ; S$  ; " " ; S$ ; " OUTFLOW" ; St ; 

650  LPRINT"  " ;Sf ;"ST0R" ;S$;"  " ;S$ ; "EVAP" ;S* ; B " ;S$ ; "SEEP8 ;SS 

660  LPRINT  TABC 11);" SS-1 9 SS-23  SS-24  PS-12  PS-1 1A  SS-20  SS-24 

670  LPRINT  0 PONDS  MARSH  FLATS  FLOW  CONCEN  RATIO-/." 

675  LPRINT  X$;X$;X*;X*;X$;X*;X* 

700  EXPO= , 5 : S1=PC2 , 1 )/ABSC PC2 , I ) ) sS2=PC  6 , 1 )/ABSC PC 6,1)) 

710  CNST ( 1 ) = 1 ! sCNST C2)  = .00181 58s CNST C3)= .0027362 

720  FOR  J-4  TO  11 :CNSTCJ)=2. 7362 sNEXT  J 

730  FOR  J=1  TO  1 1 s IF  J>1  THEN  EXPO=l : Sl=l : S2=l 

740  MASSC! ,J)=CPC9,1)*PC9,J))‘EXP0*CNSTCJ> sPRINT  MASSC 1 ,J) sREM  SS-19 
750  MASSC 2 , J)  = CPC 3 , 1 ) *PC3 , J) ) *EXPQ*CNST C J) sPRINT  MASSC2, J) sREM  SS-23 
760  MASSC3,J)=CPC4,1)#PC4,J))*EXP0*CNSTCJ) sPRINT  MASSC 3 , J) : REM  SS-24 
770  MASSC4,J)=CPC13,1)*PC13,J))‘EXP0*CNSTCJ) sPRINT  MASSC 4 , J) s REM  PS-12 
730  MASSC5,J)=CPC12,1)*PC12,J))*EXP0*CNSTCJ) sPRINT  MASSC 5 ,J) : REM  PS-11A 
790  MASSC 6 ,J)=S1*CPC2,1)»PC2,J)) *EXPO*CNST C J) sPRINT  MASSC 6 , J) sREM  SS-20CSTOR) 
800  MASSC7,J)=S2*CPC6,1)*PC6,J))‘EXP0*CNSTCJ) sPRINT  MASSC 7, J) sREM  SS-26CST0R) 
802  IF  J=1  THEN  810 

804  MASSC6,J)=MASSC6,J)+VF1*CSLP2C1 ,J)*CD2-D3)-SLP1C1 , J)*CD1-D3))*CNSTCJ) 

806  MASSC7,J)=MASSC7, J)+VF2*CSLP2C2, J)*CD2-D3)-SLP1 C2, J)*CDI-D3) )*CNSTC J) 

810  MASSC 8 , J)=C PC 14,1)*PC14,J)) ‘ EXPO*CNSTC J) sPRINT  MASSC8, J) sREM  SS-20 C EVAP) 
820  MASSC 9 , J)=CPC 15,1)*PC15,J)) *EXPO*CNSTC J) sPRINT  MASSC9, J) sREM  SS-26C EVAP) 
830  MASSC10,J)=CPCi6,l)*PC16,J))‘EXPO*CNSTCJ) sPRINT  MASSC 1 0 , J) s REM  RUNOFF 
840  MA5SIN=MASSC 1 , J) +MASSC2 , J) +MASSC3 , J) 

850  MASS0UT=MASSC4 , J) +MASSC 5 , J) 

860  MASSSTR-MASSC 6 , J) +MASSC 7 „ J) 

870  MASSEVP=MASSC 8 , J) +MASSC 9 , J) -MASSC 1 0 , J) 

880  MASSC 1 1 ,J)=MASSIN-MASSOUT-MASSSTR-MASSEVP sPRINT  MASSC 11, J) 

883  MASSC 1 2 , J)= . 368*MASSC 1 1 , J)/MASSC11 ,1) 

887  MASSC 1 3 , J)=MASSC 1 1 , J)/MASSIN*1 00  sNEXT  J 
890  FOR  J=1  TO  11 

900  LPRINT  TABC 5) ; C$C  J) ; : FOR  1 = 1 TO  13 

905  LPRINT  USING"#####.##" ;MASSC I , J) ; : REM  /C D2-D1 + 1 ) ; : REM  NEXT  I 
910  REM  FOR  1=11  TO  12sLPRINT  USING"##### . ##" jMASSC I , J) ; 

920  NEXT  I sLPRINT  sNEXT  J 

925  LPRINT  sLPRINT  TABC 9) ; "UNITS" 

930  LPRINT  TABC 9) ; n 

935  LPRINT  TABC 9) ; n FLQU  IN  ACRE-FEET  " 

940  LPRINT  TABC 9) ; " SC  IN  1000  LBS  AS  TDS" 

945  LPRINT  TABC9);"S04  IN  1000  LBS" 

950  LPRINT  TABC 9) ; "METALS  IN  LBS  " 

955  LPRINT  TABC9);"P04  IN  LBS  " 

960  LPRINT  TABC 9) CONCEN  IN  MG/L" 

965  LPRINT  TABC 9) ;" RATI 0 IS  ZC SEEP/INFLOU) " : GOTO  110 
1000  REM  SUBROUTINE  TO  OPEN  WQ  FILES  AND  READ  DATA 
1003  PRINT sPRINT sPRINT" PRESS  ANY  KEY  TO  CONTINUE" s PRINT s PRINT 
1007  A*=INKEY*:IF  A$=,,M  THEN  1007 


VII-23 


' 


MASS  BALANCE  BASIC  PROGRAMS  (Continued) 


1010  OPEN  FILES  FOR  INPUT  AS  #1 

1030  II=l+Ci*8 

1040  NN=8+C1 #5 

1060  FOR  I = II  TO  NN 

1070  INPUT  #1 , LS  C I ) , DS  C I ) 

1073  M=VALCMI DSC  DSC I ) , 1 , 2) ) : D=VALCMI DSC  DSC I ) ,4,2)) : GOSUB  3000  sD3=DD 
1075  IF  D1 >D3  OR  D2CD3  GOTO  1200 

1080  FOR  J=1  TO  1 1 : INPUT  Ml ,PSC I , J) :L1X=LENCPSC I , J) ) 

1085  IF  L1X=0  THEN  1140 

1090  QS=M  IDSCPSCI  ,J)  , L 1 M , 1 ) :IF  QSO0*"  GOTO  1110 
1100  PSCI , J)=MIDSCPSCI ,J) ,1 , L1X-1 > 

1110  QS=M IDSCPSCI  ,J)  ,1  ,1>  :IF  GSO'C"  GOTO  1130 
1120  PSCI ,J)=MIDSCPSCI , J)  ,2) 

1130  PC  I , J)=VALCPSC I f J) ) 

1132  IF  102  AND  106  THEN  1140 
1134  IF  1=2  THEN  K=1  ELSE  K=2 
1136  PC  I , J)=PC I , J)  + SLP1 CK, J)*CD1-D3) 

1140  NEXT  J 
1150  NEXT  I .‘RETURN 

1200  FOR  >1  TO  1 1 : INPUT  Ml  ,PSC  I , J)  :NEXT  J 
1205  PRINT :PRINT;PRINT 

1210  PRINT  "THIS  FILE  IS  NOT  COMPATABLE  WITH  START  & END  DATES" :PRINT 

1220  GOTO  300 

2000  REM  SUBROUTINE  TO  READ  IN  DAILY  FLOW  DATA 

2005  PRINT :PRINT :PRINT"PRESS  ANY  KEY  TO  CONTINUE" : PRINT 

2010  AS= INKEYS : I F AS=n"  THEN  2010 

2020  DSSC 1 ) = " UUTPS-1 2"  : DSSC 2)=" PONDFLOU" : DSSC  3)  = " EVAPOR'1 
2030  DSSC 4)=" SSI 9FL0W .USP" 

2050  FOR  1=1  TO  4 
2060  FI LES="A : " +DSSC I ) 

2070  OPEN  FILES  FOR  INPUT  AS  Ml 
2080  IF  1 = 1 THEN  JJ=2 : 1 1 = 1 3 : GOTO  2140 
2090  IF  1=2  THEN  JJ=5 : 11=6 : GOTO  2140 
2100  IF  1 = 3 THEN  JJ=6 : 1 1 = 1 5 : GOTO  2140 
2110  IF  1=4  THEN  JJ=1 : 1 1=9 : GOTO  2140 
2140  INPUT  Ml ,DS 

2150  FOR  J=1  TO  JJ : INPUT  Ml  , QC I , J) :NEXT  J 
2155  M=UALCMIDSCDS,1 ,2)) :D=VALCMIDSCDS,4,2> ) 

2160  GOSUB  3000 : D=DD 
2170  IF  Ml >M  GOTO  2140 

2180  IF  M2<M  GOTO  2280 

2190  IF  D1>D  GOTO  2140 

2200  IF  D2CD  GOTO  2280 

2210  IF  1 = 1 OR  1=4  THEN  2240 
2215  IF  1=3  THEN  2250 
2220  KK=II-CJJ-1)/CI-1) 

2225  VF1=QC I ,1) :VF2=QCI ,3) 

2230  PC KK , 1 )=PC KK , 1 ) +QC I , JJ-1 ) : PRINT  PCKK,1) 

2240  PCII ,1)=PCII ,1)+QCI , JJ) :PRINT  PC  1 1 , 1 ) : GOTO  2140 
2250  PC14,1)=PC14,1)+QC3,1)+QC3,2)+QC3,3) 

2260  PC15,1)=PC15,1)+QC3,4)+QC3,5) 

2270  PC16,1)=PC16,1)+QC3,6) : GOTO  2140 
2230  CLOSE  Ml :NEXT  I 
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2300  P<9,1)=1  .98346*P<9,1) 

2310  ST0R=P<6, 1)  :P(6,1)=P<2,1)  :P<2, 1 )=ST0R-P(6, 1 ) 

2320  REM  EVP=P< 15,1):P<15,1)=P<14,1):P<14,1 )=EVP-P<  15,1) 

2350  RETURN 

3000  RQ1***«  SUBROUTINE  TO  DETERMINE  -DAY  NUMBER  **** 

3005  DD=0 

3010  IF  M>2  THEN  3040 
3020  DD=INT < (M-l ) *31 .5) 

3030  GOTO  3050 
3040  DD=INT<(M+l)*30.6)-63 
3050  DDsDD+D 
3060  RETURN 

9010  DATA  "FLOW","  SC", 8 S04"  , "T-FE" , "D-FE” , "T-ZN" , "D-ZNB 
9020  DATA  "T-CU"  ,"D-CU"  ,,’T-P4n  ,"0-P4" 

9030  DATA  "06/05" ,0,-,571 , . 0357 00571 , - . 000643 , . 0025 , . 00 1 43 00 1 86 , 0 , 0 , 0 

9040  DATA  0,-1 .571 ? . 357 , .0114, -001 ,-.00143, .000786, -.0005,0 ,0 ,0 

9050  DATA  "06/19" ,0,-1 . 71 4 , . 0357 , - . 00679 , - . 000071 4 , - . 0051 4 , - . 00236 , - . 00 1 86 , 0 , 0 , 0 

9060  DATA  0 , . 71 4 , . 5 , - . 0 1 69 , . 0021 4 , . 00207 , - . 00 1 21 , - . 00221 , 0 , 0 , 0 

9070  DATA  " 07/07" , 0 , 2 .,. 1 1 4 ,. 000286 ,-. 000286 ,. 00051 4 ,. 000 1 1 4 ,. 00051 4 , 0 , 0 , 0 

9080  DATA  0, .971 ,-.0571 ,-. 00 1 23 ,-. 000571 00051 4 , 0 , . 000971 , 0 , 0 , 0 

9090  DATA  "07/24" , 0 , 2 . , . 1 1 4 , . 000286 , - . 000286 , . 00051 4 , . 000 1 1 4 , . 00051 4 , 0 , 0 , 0 

9100  DATA  0, .971 ,-. 0571 ,- .00 123, - .000571 ,-. 00051 4 , 0 ,. 000971 ,0,0,0 

9110  DATA  "08/06" ,0, .611 , . 333 ,. 0000833 ,. 000 1 1 1 ,-.000278, .0001 94 ,-.000944 ,0 ,0 ,0 

9120  DATA  0, .111 ,-. 278 ,-. 0031 7 ,-. 000472 ,-. 000556 , . 000306 ,-. 001 28 , 0 , 0 , 0 

9130  DATA  "08/29" ,0,  .611, .333, .0000833, .0001 1 1 ,-.000278, .0001 94, -.000944,0 ,0 ,0 

9140  DATA  0, .111 ,-. 278 ,-. 0031 7 ,-. 000472 ,-. 000556 , . 000306 ,-. 00 1 28 , 0 , 0 , 0 

9150  DATA  "09/09" ,0,0, 0,0, 0,0, 0,0, 0,0,0 

9160  DATA  0,0, 0,0, 0,0,0, 0,0, 0,0 

9170  DATA  "09/16"  ,0,0, 0,0, 0,0, 0,0, 0,0,0 

9180  DATA  0,0, 0,0, 0,0, 0,0, 0,0,0 

9990  END 
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ATTACHMENT  VIII 
POND  BOTTOM  SEDIMENT  ANALYSES 
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NOTE:  Units  are  micrograms/gram  (wet  basis)  unless  otherwise  noted. 
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VIII-3 


NOTES:  (1)  Supernatant  digested,  filtered,  analyzed. 

(2)  Supernatant  analyzed. 

(3)  Supernatant  filtered,  analyzed. 

(4)  Filtrate  was  acidified. 

Units  are  mg/1  unless  otherwise  noted. 
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(1)  Supernatant  digested,  filtered,  analyzed 

(2)  Supernatant  analyzed. 

(3)  Supernatant  filtered,  anal yzed  . 

Units  are  mg/1  unless  otherwise  noted. 


ATTACHMENT  IX 


SC  SURVEY  OF  THE  MILL-WILLOW  BYPASS 


MultiTech 


ATTACHMENT  IX 

SC  SURVEY  OF  THE  MILL  WILLOW  BYPASS 


STATION 

TEMPERATURE  ( C) 

SC' s 

SS-18 

16 

E 377,  341, 

341, 

341,  341,  341, 

W 

341 

30  m E.  of  1-90 

16 

E 345,  343, 

34  3 , 

342,  343,  343 

W 

200  m downstream 

16 

E 350,  348, 

347, 

345,  345,  345 

W 

Below  yellow  pitch 

16 

E 350,  351, 

35  4, 

355,  355,  354 

W 

Point  source  30  m downstream 
on  west  bank 

12 

W 1890 

15  m downstream 

16 

E 381,  368, 

36  7, 

363,  362,  356 

W 

Point  source  7 m downstream 
on  east  bank 

17 

E 681 

Point  source  3 m downstream 
on  east  bank 

17 

E 844 

150  m downstream 

16 

E 370,  372, 

372, 

372,  372,  393, 
W 

429 

Point  source  3 m downstream 
on  east  bank 

15 

E 1750 

SS-18A 

16 

E 429,  409, 

396  , 

395,  395,  396, 
W 

397 

150  m downstream 

16 

E 396,  396, 

396, 

396,  396,  396 

W 

200  m downstream 

16 

E 407,  409, 

409, 

409,  409,  411, 
422,  482  W 

412, 

IX-1 


ATTACHMENT  IX 

SC  SURVEY  OF  THE  MILL  WILLOW  BYPASS 

(continued) 


STATION 

TEMPERATURE  ( C) 

SC's 

100  m downstream 

16 

E 407,  412, 

416,  416,  416 

W 

416, 
, 502 

10  m downstream 

16 

E 416,  416, 

416,  416,  421 

416, 

W 

Above  S.  Opportunity 

Pond 

Q 

16 

E 416,  416, 

416,  416,  416 

416, 

W 

Below  S.  Opportunity 

Pond 

Q 

16 

E 416,  420, 

422,  424,  425 

420, 

W 

50  m downstream 

17 

E 416,  416, 

421,  422,  424 

416, 

W 

50  m downstream 

17 

E 422,  422, 

420,  421,  421 

421, 

W 

100  m downstream 

16 

E 424,  429, 
424,  433,  461 
W 

428, 
, 487 

300  m downstream 

17 

E 454,  456, 

467,  470,  470 

457, 

W 

Above  N.  Opportunity 

Pond 

Q 

16 

E 463,  474, 

488,  498,  502 

478, 

W 

Point  source  at  N.  Opportunity 
Pond  Q,  west  band 

15 

W 2570 

Below  N.  Opportunity 

Pond 

Q 

17 

E 441,  469, 

492,  518,  681 

W 

487, 
, 779 

200  m downstream 

16 

E 535,  482, 

495,  528,  541 

488, 

W 

Point  source  50  m downstream 
on  west  bank 

16 

1440 

IX- 2 


. 


ATTACHMENT  IX 


SC  SURVEY  OF 

THE  MILL  WILLOW 
(continued) 

BYPASS 

STATION 

TEMPERATURE  ( C) 

SC's 

Point  source  50  m downstream 
on  east  bank 

16 

792 

50  m downstream 

16 

E 517, 

554,  553 

516, 

W 

520  , 

Point  source  5 m downstream 
on  west  bank 

17 

2600 

50  m downstream 

16 

E 517, 
553,  561, 

523, 

568 

528, 

W 

200  m downstream 

17 

E 519, 
545,  571 

522, 

W 

531, 

£S»*18C 

17 

E 55  8, 
546,  565, 

544, 

597 

53  9, 
W 

400  m downstream 

17 

E 56  5, 
584,  600 

571, 

W 

572, 

400  m downstream 

18 

E 60  8, 
632,  632 

610, 

W 

620, 

Point  source  20  m downstream 
on  east  bank 

17 

E 597 

SS-18D 

16 

640,  649 
W 

, 660 

, 660 

50  m below  bridge 

17 

E 60  0, 
662,  649 

64  9, 
W 

64  9, 

Point  source  30  m above 
Wildlife  discharge  E.  bank 

18 

E 632 

Above  Wildlife  discharge 

17 

E 64  9, 
649  W 

64  9, 

649, 

Wildlife  discharge 

17 

NE  422, 

448, 

SW 

Below  Wildlife  discharge 

17 

E 4 93, 
558,  649 

498, 

W 

522, 

IX- 3 


■ 


ATTACHMENT  IX 

SC  SURVEY  OF  THE  MILL  WILLOW  BYPASS 

(continued) 


STATION  TEMPERATURE  ± CJ_  SC  s 

Point  source  below  Wildlife 


discharge  E.  bank 

18 

E 

531 

Point  source  below 
discharge  W.  bank 

Wildlife 

16 

W 

1584 

200  m downstream 

18 

E 

582, 

58  8, 

595 

597 

, 601 

W 

400  m above  SS-25 

18 

E 

597, 

606, 

601 

632 

, 632 

W 

Point  source  above 
on  east  bank 

SS-25 

16 

E 

660 

SS-25 

18 

E 

617, 

620, 

622 

632,  664  W 


IX- 4 
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) 


